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4 MEAD 


& in the management 
of your food-sensitive 


patients, specify 


Sobee 


hypoallergenic soya formula milk-free ] 


a soybean protein food for sound nutrition 


When you specify Liquid Sobee, the eczema and 
gastrointestinal disturbances caused by milk allergy 


. are usually promptly relieved. These disturbances, 
when due to other food allergens, are also 

a usually relieved by using Liquid Sobee as the basis 


of an elimination diet. Liquid Sobee is exceptionally 
well taken and well tolerated. Stools are 
satisfactory; diaper staining is no problem. 


“Thermo-flash” sterilization gives Liquid Sobee a 
pleasant, bland flavor... attractive, light color... 


permits maximal preservation of amino acids and 
4 important B vitamins. 
ie In a study reported by Kane,* babies on 
3 Sobee showed: 
aye Satisfactory growth and nutrition ... 99% relief of 
: eczema, 90% relief of gastrointestinal and/or non- 
a dermatologic symptoms ... excellent acceptance, 
4 
*From an exhibit by Sydney H. 


Kane, M.D., at the American 
Medical Association meeting, 
Atlantic City, N. J., June 6-10, 
1955. 


MEAD) SYMBOL OF SERVICE IN MEDICINE 
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peach-colored, newest 
liquid form of the 
established broad- 


spectrum antibiotic... 


| TERRAMYCIN®t 
125 mg. per 5 ce. 

teaspoonful; 

specially homogenized 
for rapid absorption; 
bottles of 2 fl. oz. 


and 1 pint, packaged 


ready to use. 


Delightful peach taste in 
broad-spectrum therapy 
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persistent | 
or recurrent 
urinary tract 
infections 
children... 
failure to 
treat promptly 
and adequately 
may produce 
sequelae which 
can shadow 
shorten | 
the patient’s 
life 
Average daily 
dosage for 


2 children: 5 to 
7 mg. /Kg. in 4 
a Tablets and: “Nitrofurantoin -(Furadantin) is an 
100mg. urinary antibactoriat agent in 
Suspension: 
5 mg. per cc. 


..one of the most effective single a 
agents available at this time.’’? 


1. Johnson, S. H., II, and Marshall, M., Jr.: A.M.A. Am. 
4. Dis. Child. 89:199, 1955. 2. Breakey, R.S.; Holt, S. 
H., and Siegel, D.: J. Michigan M. Soc. $4:805, 1955. 
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after 20 successful years 
raising milk-allergic children... 


better than ever 


better than ever 
in color...in taste... 
in free-flowing 
consistency 


MULL-SOY 


Thoroughly modern for modern 
tastes... yet proved by time as 
an effective hypoallergenic re- 
placement for cow’s milk when- 
ever milk allergy is encountered 
or anticipated. 


and— 
in virtual 
freedom from 
loose stools 


Liquid* 
Available in 1514-fl.oz. tins. Start 
with 1:3 dilution with water, 
strengthen gradually to 1:1. Add 
carbohydrate and vitamins as re- 
quired, at your discretion. Also 
available: MULL-SOY Powdered in 
1-lb. tins at all drug outlets. 


Borden PRESCRIPTION PRODUCTS DIVISION @) 


® 350 Madison Avenue, New York 17 


; 
x ‘ 
A 
> 
a 
. 
av: 
. 
. 
4 


highly effective antiemetic 


_.. for use in children.’’! 


THORAZINE 


The effectiveness of ‘Thorazine’ for the control of vomiting - 
in children has been confirmed by a number of clinicians. ; 
Results in refractory cases have been particularly dramatic.'® 
‘Thorazine’ is available 
in ampuls, tablets and syrup, Pediatric Bibliography 
as the hydrochloride; and in >. 
‘a 1. Wikler: The Use of Chlorpromazine as an Anti-emetic in Children, : 
Suppositories, as the base. Arch. Pediat. 72:197 (June) 1955. 
2. Daeschner et al.: Chlorpromazine in the Control of Vomiting in 
« sal Children, Am. J. Dis. Child. 89:525 (May) 1955. 
Thorazine should be 3. Steigman and Vallbona: Chlorpromazine, A Useful Antiemetic in e 
administered discriminately; Pediatric Practice, J. Pediat. 46:296 (March) 1955. a 
r th; 4. Steigman and Vallbona: Experience with Chlorpromazine in Pedi- 
and, before prescribing, atrics, Internat. Rec. Med. & Gen. Pract. Clinics 168:351 (May) 1955. 
the ph ysician should be 5. Moyer et al.: Clinical Studies of an Anti-emetic Agent, Chlorproma- oa a 
ine, Am. J. M. Sc. 228:174 (Aug.) 1954. 
fully conversant with the J 


available literature. 


*T.M. Reg. ULS. Pat. Off Smith, Kline & French Laboratories, Philadelphia 
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“My child gained faster at that stage...” 


The physician’s function is 

complicated by the belief of many mothers 
that “heaviness” is the all-important 
indicator of physical progress. Obviously, 
it “cannot be taken as the only 

criterion of health and may be misleading 
at times... .”! More important than weight 
gain, per se, is physiologic weight gain. 


This was demonstrated in a recent 
study of the effects of feeding breast 
milk and various formulas to premature 
infants, where high ash levels associated 
with high protein formulas were believed 
to cause ash retention, with resultant 
obligate water retention. Kagan and his 
associates? considered that there was a 
difference in the character of the 
increased weight gain due to high 
ash levels. “... the authors 
concluded that weight gain in itself 
is not a good index of progress.’ 


Assure physiologic weight gain 
with regular SIMILAC® feedings 


When breast feeding isn’t feasible, 
Similac assures physiologic 
nutrition by providing more 
calories per unit of ash. Because 
it closely resembles mother’s 

milk in composition, nutritional 
balance and digestibility, Similac 
helps to reduce complications 

in the first year of life. 


MILAC 


There is no closer equivalent to the milk of healthy, well-nourished mothers 


REFERENCES: 

1. Holt, L. E., Jr., and McIntosh, R.: Pediatrics, ed. 12, 
New York, Appleton-Century-Crofts, Inc., 1953, p. 12. 

2. Kagan, B. M.; Hess, J. H.; Lundeen, E.; Shafer, K.; Parker, 
J. B., and Stigall, C.: Pediatrics 15:373 (April) 1955. 

3. Editorial: J.A.M.A. 159:116 (Sept. 10) 1955. 
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hypertension + anxiety 
emotional stress and strain 


...and the many other 
conditions coordinate with 
anxiety, tension and 
emotional upset 


prescribe compatible 


pleasant-tasting 

highly compatible liquid 
compounded with... 
other agents 

of your choice 


The antihypertensive and 
tranquilizing effects of Serpasil 
can now be easily combined with 
other agents that you may wish 
to prescribe simultaneously. 
Serpasil Elixir is compatible 
with many other medications, 
such as Pyribenzamine® citrate 
(tripelennamine citrate CIBA) 
Elixir, dextro-amphetamine 
sulfate elixir, codeine phosphate, 
ephedrine sulfate, and sodium 
salicylate. 
Each 4-ml. teaspoonful of light green, 


lemon-lime flavored Serpasil Elixi 
contains 0.2 mg. of Serpasil. 


Summit, N. J. 
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pain allergy - overweight 
gastrointestinal disorder a 
Sserpasil 


in search of \ 
a different | 
infant food 4 


“STEPS carbohydrate 


4 4. 
water 


*Made from Grade A Milk (U.S. Public Health 
Service Milk Code) which has been modified by 
replacement of the milk fat with animal and 
vegetable fats and by the addition of synthetic 
vitamins. No carbohydrate has been added. 


THE BAKER LABORATORIES, INC. 
Milk Products Exclusively for the Medical Profession 
Main Office: Cleveland 3. Ohio © Plant: East Troy, Wisconsin 
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Freedom is more than a word 


Freedom becomes a vital reality...freedom to move, to work ... freedom from ever-present fear .. . for 


the epileptic whose seizures have been controlled. Modern anticonvulsant drugs have been largely 


responsible for bringing this new meaning of freedom to thousands. Here are four distinguished 


examples of those history-making anticonvulsants. With them you are able to individualize treat- 


ment... to fit the therapy to the specific seizure type. Do you have the literature? Obbott 


( Trimethadione, Abbott ) 


First successful synthetic anticonvulsant 
-..now an agent of choice...for sympto- 
matic control of petit mal, myoclonic and 
akinetic seizures. 


BPuradine 


( Paramethadione, Abbott ) 


Homologue to Tridione. An alternative 
preparation often effective in cases refrac- 
tory to Tridione therapy. Especially for 
the treatment of the petit mal triad. 


PD Yren 


( Phenacemide, Abbott ) 


A potent anticonvulsant to be used with 
discretion for psychomotor epilepsy, grand 
mal, petit mal, and mixed seizures. Often 
successful where all other therapy fails. 


Gem CVT 4 


( Metharbital, Abbott) 


The newest of Abbott's anticonvulsant 
drugs. For grand mal, petit mal, myoclonic 


and mixed seizures. Effective against sei- 
zures symptomatic of organic brain 
damage. 
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1929...a great year 


for 50,000,000 storks... 


om Unlike most Americans, 

i storks and their cargo struck it 

lucky in 1929. 

a Up till then, the joyous news of the safe 


arrival was frequently, and immediately, 
drowned out by the clamorous cries of the 
hungry, colicky baby who couldn't tolerate 
the food the brand-new world offered. 


2 But in 1929, medical research discovered an 

. ideal solution to infant feeding problems— 
evaporated milk. 

Since then, more than 50,000,000 babies have 
made sure, steady, healthy growth on 
evaporated milk formula. Since then, storks 
haven't had a worry in the world... 


And no other type of bottle feeding combines 
a all evaporated milk’s advantages — the higher 
me protein level necessary to duplicate the growth 
effect of human milk protein . . . flexibility 


... Maximum nutritional value... 
maximum economy. 
PET EVAPORATED MILK 


is the “going home” formula for more babies 


than any other form of milk. 


PET MILK COMPANYe ARCADE BUILDINGeST. LOUIS 1, MO. 
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CHILDREN 


Behavior Characteristics of Brain-Damaged Children 


DORIS H. MILMAN, M.D., Brooklyn 


The subject of this study is the clinical 
investigation of a state which is known vari- 
ously as organic brain disease ( bender’), 
organic drivenness (Kahn and Cohen*), 
brain injury (Strauss *), organic state (Sil- 
ver*), and minimal cerebral injury (Ge- 
sell 

The definition of Strauss and Lehtinen is 
most apt in its specificity and inclusiveness 
for delineating the subject of this investiga- 
tion. These authors define a brain-damaged 
child as “one who before, during, or after 
birth has received an injury to or an infec- 
tion of the brain. As a result of such organic 
impairment, defects of the neuromotor sys- 
tem may be present or absent ; however, such 
a child may show disturbances in perception, 
thinking, and emotional behavior, either sepa- 
rately or in combination.” The damage re- 
ferred to may be the result of trauma, hemor- 
rhage, infection, toxic agents, or anoxia and 
can conceivably occur at any stage in the life 


cycle, from the time of uterine implantation 


through postnatal existence. Such a lesion 
may be mild or severe, localized or diffuse. 
It may vary from minimal cytological im- 
pairment to gross destruction of tissue and 
can include the pathological entities of scar- 
ring, meningeal adhesions, gliosis, vascular 
occlusion, necrosis, atrophy, and hemorrhage. 


Received for publication Jan. 5, 1956. 
Division of Pediatric Psychiatry, Jewish Hospi- 
tal of Brooklyn. 


rhe functional consequences of such damage 
depend upon the location, the extent, and the 
level of maturation of the organism at the 
time the damage occurred. Pasamanick and 
Lilienfeld *° have added greatly to present 
knowledge by their epidemiological studies 
of the association of prenatal and paranatal 
factors with the occurrence of behavior dis- 
orders, mental deficiency, and other expres- 
sions of central nervous system impairment. 
They underline the common denominator that 
exists among the variety of etiological agents 
and anatomical sites of damage by referring 
to a continuum of pathology varying from 
one extreme of prenatal death of the fetus to 
the other extreme of minimal impairment of 
motor or intellectual or behavioral function. 

It is at the minimal extreme of the con- 
tinuum of brain damage that a clinical syn- 
drome can be defined, this despite the diver- 
sity of etiological, anatomical, and pathologi- 
cal possibilities. It is postulated that a mini- 
mal lesion, whether localized or diffuse, so 
impairs the integrity of the functioning whole 
that a syndrome of minimal impairment can 
be recognized. Silver * defines this syndrome 
as “defects in motor performance seen in 
patterned or reflex behavior ; perceptual de- 
fects ; emotional response underlined by frus- 
tration and anxiety.” Bender,‘ too, points out 
the “difficulties in patterned behavior in 
motor, perceptual and emotional-social areas 
with a tendency to regressed or retarded 
maturation” and emphasizes the occurrence 
of severe and poorly patterned anxiety. Bak- 
win and Bakwin* summarize the behavioral 
characteristics more specifically as those of 
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hyperkinesis, excessive clinging, attention- 
seeking, lability of mood, explosive and un- 
provoked anger, impulsivity, destructiveness, 
distractibility, variability in memory, and 
anxiety in response to antigravity play. 
Strauss and Lehtinen * underline the emo- 
tional explosiveness, the distractibility, the 
difficulties in perceptual and conceptual think- 
ing which result in bizarreness, and the dis- 
integration in perceptual-motor coordination. 
Gesell ° notes the frequent association of read- 
ing disability and speech defects with mini- 
mal brain injury. 

The present study is a review of 22 brain- 
injured children who were encountered in a 
child guidance clinic. The study was under- 
taken retrospectively for the purpose of vali- 
dating the thesis that a clinically recognizable 
syndrome exists and to gather quantitative 
data with respect to the various components 
of the syndrome. The present 22 cases were 
encountered as routine admissions to the 
clinic among a total of 200 cases admitted 
over a five-year period. 

Table 1 shows the source of referral of the 
cases. Thirteen children were referred by 
medical sources, including private physicians 
and psychiatrists, pediatric clinics, rehabilita- 
tion clinics, and psychiatric clinics. Eight 
children came from nonmedical sources, seven 


TasLe 1.—Source of Referral of Patients 


Patients, 

Source No. 
Rehabilitation clinic.................... 3 
Private physician.. 2 
Psychiatrie clinic. . 1 
7 
Recreational group. bas 1 


TABLE 2.—Age at Time of Referral 


Patients, 
No. 
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TABLE 3.—Neurological Diagnosis 


Patients, 
Diagnosis No. 
Chronie brain syndrome................ 15 
Chronie convulsive disorder............. 3 
Arrested hydrocephalus................. 1 
TABLE 4. Etiology 
Patients, 
Etiology No. 
Inflammatory encephalopathy................ 4 
Erythroblastosis fetalis...... 3 
3 
Attempted abortion............ 1 
Antepartum bleeding and drug addiction.... 1 


from schools and one from a recreational 
group. 

The age at the time of entrance to the 
clinic (Table 2) ranged from 5 years 6 
months to 13 years 10 months. Sixteen chil- 
dren, or 73% of the total, were between the 
ages of 6 and 10, the period corresponding 
to the appearance and recognition of learning 
difficulties in school. 

A neurological diagnosis was made in each 
case on the basis of history and clinical and 
laboratory data. It will be seen from Table 3 
that the cases fall into four categories. The 
largest number of cases, 15, falls into the 
category of chronic brain syndrome of un- 
classified type. The diagnosis was based upon 
one or more of the following findings : history 
of antepartum or intrapartum trauma or ex- 
posure to toxic agents, abnormal neurological 
signs, abnormal electroencephalogram. Three 
cases were diagnosed as chronic convulsive 
disorder ; three were mild but definite cases 
of cerebral palsy, and one child had an 
arrested hydrocephalus. 

When the cases were analyzed with respect 
to etiology (Table 4) it was observed that the 
largest single category, eight cases, was of 
unknown etiology. Seven of these were cases 
designated as chronic brain syndrome, and 
one was idiopathic epilepsy. The next largest 
etiological group was that of inflammatory 
encephalopathy, wherein measles accounted 
for two cases, pertussis for one case, and 
nephrosis with multiple febrile episodes and 
prolonged cerebral edema for one case. There 
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were three cases of neonatal jaundice due to 
erythroblastosis fetalis. Two of these chil- 
dren had the characteristic choreoathetoid 
cerebral palsy and pitch cut-off deafness 
which is known to be associated with kernic- 
terus. Prematurity accounted for three cases, 
and birth trauma in full-term infants ac- 
counted for two more. There was one prod- 
uct of attempted abortion and one product of 
antepartum bleeding and maternal barbitu- 
rate addiction. 

The significant medical findings are re- 
corded in Table 5, Nine children in the group 
were outstandingly thin, pale, and poorly 
nourished. There were six instances of nar- 


TasLe 5.—Stgnificant Medical Findings 


Patients, 
Pathological Condition No. 
Poor nutrition 9 
Decreased size of cranial vault............... 6 
Hearing loss ; ian 3 
Hydrocephalus 1 
Undescended testicle..... 1 
Spina bifida occulta 1 
Hypothyroidism .............. 1 
Inguinal hernia................ 1 
Persistent branchial cleft...... 1 
Clubbed feet 1 
Rheumatoid arthritis. 1 
Guillain-Barré disease. . 1 


TABLE 6.—Significant Neurological Findings 


Patients, 


Neurological Signs No. 
Impairment of fine coordination............. 11 
Tremors, choreoathetotic movements....... 8 
Disturbed gait (infantile, awkward, ataxic). 7 
4 
Difficulty in eye convergence...... 4 
Finger-to-nose ataxia 4 
Absence of associated arm movements.. 4 
Impairment of gross coordination........... 4 
Impairment of balance, positive Romberg 

test ‘ 4 
Dy sdiadochokinesis 2 
Left central facial palsy. 1 
Impaired sensation in lower extremities 1 
Weakness of fingers. ai 1 
Babinski reflex positive.... 1 
Nystagmus 1 
No abnormal signs..... 3 

TABLE 7.—S peech Defects 
Patients, 

Type of Defect No. 
Disturbance of rhythm.. 4 
Substitute consonant sounds conan 5 


rowing or flattening of the vault of the cra- 
nium. Four children had strabismus or re- 
fractive error or both. Three children had a 
clinically significant hearing loss. With the 
exception of the cases of Guillain-Barré dis- 
ease and rheumatoid arthritis, all the patho- 
logical conditions, both those that involve the 
central nervous system and those that do not, 
represent either congenital or constitutional 
defects or are related to birth trauma. 


The most frequently encountered neuro- 
logical abnormality was impairment of fine 
coordination (Table 6). This was noted in 
11 cases. Eight children exhibited tremors 
or choreoathetotic movements. A gait dis- 
turbance was recorded in seven instances. 
Fourteen other major and minor neurologi- 
cal signs were noted with the frequencies 
indicated in Table 6. In three children no 
abnormal neurological signs were elicited, but 
these children were not subjected to repeated 
examination. 

Speech was impaired in 13 children and 
clear in 8 children, and there was no record 
in 1 case. Table 7 indicates the type and 
frequency of speech disorders. Twelve chil- 
dren had slurred or poorly articulated speech, 
and one had slow and hesitant speech. There 
were four instances of disturbance in speech 
rhythm, including stammer, explosiveness, 
and hesitation. Five children retained infan- 
tile substitute sounds. Of 7 children in the 
group of 22 who had a history of delayed 
speech development, only 1 subsequently de- 
veloped clear, normal speech pattern. 

Psychological data were obtained from the 
administration of one or more of the follow- 
ing tests : Stanford-Binet, Wechsler Bellevue, 
Bender Gestalt, Wide Range Achievement, 
Rorschach, and Children’s Apperception 
Test. Intelligence quotients (Table 8) 
ranged from 70 to 118. Seventeen children 
rated a score between 80 and 100, with three 
cases below and one above these levels. Thus, 
applying current interpretations of I. Q. 
scores, this can be considered a group of chil- 
dren of “normal” or “low normal” intelligence 
with three “borderline” cases. Psychological 


abnormalities were more apparent in specific 
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TaBLe 8.—Intelligence Quotients 


Patients, 

I. Q. Range No. 
80 through 8%... 
1 


TaBLe 9.—Psychological Test Findings 


Patients, 
Test Finding o. 
Visual-motor incoordination...... 15 

7 
Uneven functioning, wide seatter..... ie 6 
Poor perceptual organization.... 5 
Discrepancy between verbal and performance 

scores, poor performance, poor manipula- 

Voeabulary score higher than mental age.. 4 
Impairment in reasoning, conceptualization, 


to 


10.—Reading Ability 


Patients, 


Reading Level No. 
Retarded or nonreader..... 16 
No record or below reading age. ‘ a 4 


areas of mental functioning than were re- 
vealed by the crude I. Q. scores. A significant 
degree of visual-motor incoordination was 
recorded 15 times. The next most frequent 
defect was impairment of rote memory and 
recall. Performance was uneven in six in- 
stances, with failures on simpler tests and 
successes on more difficult tests. Poor per- 
ceptual organization was noted in five cases. 
Five children were more facile in verbal than 
in manipulative performance. Other devia- 
tions can be seen in Table 9. 

An analysis of reading ability (Table 10), 
the prerequisites for which are speech and 
language facility, intelligence, visual-motor 
coordination, rote memory, and perceptual 
organization, points up the handicapping na- 
ture of the psychological impairment. On the 
basis of intelligence quotient alone one would 
anticipate that half the group or more would 
find average success in reading. Yet only 2 
out of 22 children had average reading skill 
for their age. Sixteen were retarded in read- 
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ing or were totally unable to read. In four 
cases the children were too young to be con- 
sidered or there was no record of reading 
ability. Five children exhibited mirror read- 
ing and/or reversal of letters or words. In 
those cases where the grade level was known, 
five children were retarded two years in read- 
ing, two were retarded three years, one was 
retarded five years, and one was retarded six 
years. 

The behavior characteristics of this group 
of brain-damaged children were reviewed 
from four different aspects : presenting com- 
plaint, observed behavior, neurotic traits, and 
social adjustment. Table 11 lists the mother’s 
presenting complaint or the reason given for 
referral to this clinic. Poor progress in school, 
alone (once) or in combination with other 
complaints, accounted for 12 referrals. Dis- 
obedience was the presenting problem in six 
instances. Fifteen other symptoms or traits 
were offered as the presenting problem or 
problems. The number and variety of these 
complaints was in sharp contrast to the uni 
formity of behavior that was revealed in the 
further analysis of these records. The diver- 
sity (except for school problems and disobe- 
dience ) of presenting complaints probably re- 
flected parental bewilderment and inability to 
pin-point the disorder rather than any great 
variation among the children themselves. 

Behavior traits (Table 12) were compiled 
from the parents’ histories and the clinical 


11.—Presenting Complaints 


Patients, 
Complaint No. 
Poor progress in school............ vonanee 12 
Disobedience ............ 
Impaired speech 
Enuresis and 
“Psychosomatic” 
Aberrant development 
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Taste 12.—Behavior Traits 


Patients, 
0. 


Traits 
Restlessness, hyperactivity, impulsiveness.... 12 
Negativity, quarreling, nonconformance..... 11 
Inattention, distractibility............ 0 
Teasing, aggression, destructiveness.......... 5 
Fearfulness .... 6 


Day-dreaming, seclusiveness........... 

Excessive masturbation. 
Mischievousness, unruliness, disobedience. ... 
Lying, stealing........... 


Sensitivity, suspiciousness, hatefulness..... 
Regressive behavior (enuresis, thumb-sucking ) 
Bizarreness (talking to self, compulsions) 
2 


4 

Immaturity, excessive dependenc 4 

4 


TaBLe 13.—Personality Traits 


Patients, 


Traits No. 
Tension, anxiety, depression.................. 17 
Negativity, hostility, aggression eeerehae 13 
Insecurity, inadequacy, inferiority, rejection. 13 
Immaturity, dependency, regression.......... 12 
Shyness, withdrawal, constriction, detachment 9 
Fearfulness ........... 6 
6 
Inhibition, blunting, repression.... 5 


Excessive fantasy...... 


observations of psychiatrist, psychologist, 
neurologist, pediatrician, and reading thera- 
pist. Each category lists related traits in 
order of increasing severity. Hyperacitivity, 
which varied from mild restlessness to cease- 
less roaming and running, was noted in 12 
children. Varying but significant degrees of 
negativity occurred in 11 children. Distracti- 
bility, aggression, and fear were frequently 
observed. Other traits occurred less promi- 
nently, with frequencies as indicated in Table 
12. 

A study of personality structure by means 
of psychiatric interviews and projective tests 
(Rorschach and Children’s Apperception 
Test) shed additional light on the emotional 
life of these children and revealed even 
greater uniformity than the observation of 
behavior traits. Again, in Table 13 related 
traits are grouped together in order of in- 
creasing severity. The outstanding finding, 
in 17 out of 22 children, was that of tension, 
anxiety, or depression. Negativism or ag- 


gression was evident in 13. Feelings of inade- 
quacy and rejection were present in 12 chil- 
dren. Immaturity, dependency, and regres- 
sive trends were equally common. A signifi- 
cant number of children showed varying 
degrees of emotional constriction, fearfulness, 
suspiciousness, and ideas of persecution. It is 
noteworthy that the trait of excessive fantasy, 
so common in neurotic and schizophrenic 
children, occurred in only one case in this 
series, On the contrary, the inner life of 
these children was characterized by empti- 
ness, inhibition, negativism, and feelings of 
inadequacy and frustration. 

A study of social adjustment further high- 
lighted the inadequacies of the brain-dam- 
aged child. Eighteen children (Table 14) 
had a poor social adjustment with few or no 
friends and inability to relate to peer groups. 
Only four were said to have normal relation- 
ships with peers. Eleven children were phys- 
ically aggressive. Five showed extreme de- 
grees of sibling rivalry. Three were able to 
play only with younger children. 

The school record (Table 15) was consid- 
ered to be the final resultant of all the im- 
paired forces (physical, neurological, psycho- 
logical, behavioral, emotional) that a child 
brings to bear on this, his ultimate test of 
success in childhood. Of 21 children of grade- 
school age, 20 children in this series had an 
unsatisfactory school record and one had a 
satisfactory record. Seven children were 
placed in special classes for slow learners, 
nonlearners, or physically handicapped. As 
might be expected, the attitude toward school 
was poor in many instances: inattentiveness 
in eight, unmotivated in six, and unruly in 


three. 
Tasie 14.—Social Adjustment 
Patients, 
Type of Adjustment No. 
Poor: few friends or no friends.............. 18 
Normal peer 4 
Social Behavior 
11 
Regressive: plays only with younger children 3 


Al 
x 
rss 
= 
1 
4 
A, 
ra 
525 
= 


A. M. A. 


Parental attitudes, although in no sense 
the determinants of the deviant behavior pat- 
terns, are significant in revealing the negative 
effect upon parents of rearing exceptional 
children. In this series (Table 16) varying 
degrees of disapprobation were recorded 12 
times, varying degrees of ambivalence or re- 
jection 11 times, and anxiety 9 times. Only 
three mothers were observed to be warm, 
sensitive, and sympathetic, although five were 
solicitous and highly protective. 


Taste 15.—School Record 


Patients, 
Type of Progress No. 
Too young to be evaluated....... ‘ nereer 1 
Type of Class Placement 
15 
Health improvement class.... 3 
Special opportunity class....... 3 
Retarded children’s class.............. 1 
Attitude Toward School 
Unmotivated ....... 6 
Unruly ...... 3 
Taste 16.—Parental Attitudes 
Patients, 
Attitude No. 
Disapproving, threatening, punitive..... 12 
Ambivalent, resentful, rejecting..... 11 
Unhappy, anxious, guilty, despairing........ 9 
5 
Baffled, bewildered......... 4 
Warm, sensitive, sympathetic...... 3 
TABLE 17.—Results of Treatment 
Patients, 
Result No. 
Marked improvement......... 4 
No improvement........... 5 


The results of treatment are recorded in 
Table 17. Treatment consisted of one or more 
of the following modalities: psychotherapy, 
parental guidance, remedial tutoring, music 
therapy, drug therapy. Of 19 children who 
received treatment for periods of time vary- 
ing from 6 months to 2 years, 14 were signifi- 
cantly improved and 5 were unimproved. 
Improvement took the form of better social 
adjustment, better conformance, greater ac- 
ceptance of self, more positive and realistic 
goals. 
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COMMENT 

The foregoing data clearly reaffirm the the- 
sis of other observers that minimal degrees 
of brain damage have clear-cut and recogniz- 
able consequences in respect to these critical 
areas of development and functioning : motor 
patterning; visual-motor coordination and 
perception ; language, including speech and 
reading; behavior patterning; personality, 
and social relationships. The deviations are 
sufficiently uniform and consistent to consti- 
tute a syndrome, which can be designated 
organic brain disorder. The etiology can 
almost always be found in the hazards of 
ontogeny or birth or in the childhood infecti- 
ous diseases, to which the immature central 
nervous system is so peculiarly vulnerable. 
The neurological consequences, where dam- 
age has been minimal, are usually subtle, and 
signs of impairment are not elicitable by ordi- 
nary clinical means. Only tests of the highest 
motor integrative functions (such as fine co- 
ordination, postural tone and stasis, homo- 
lateral eye and hand dominance, and matur- 
ity of gait with mature associated move- 
ments) are likely to show impairment. Intel- 
ligence tends to be average, where the dam- 
age has not been great enough to produce 
retardation. However, intelligence rarely 
reaches higher than average levels (by con- 
ventional tests) because of the impairment of 
specific psychological functions which intelli- 
gence tests measure. The psychological func- 
tion which is most vulnerable is that of 
visual-motor coordination, with rote memory, 
perceptual organization, reasoning, concep- 
tual thinking, and use of symbols also being 
compromised, It may be that brain-injured 
children occasionally reach higher levels oi 
intelligence than these studies show and that 
such children compensate for their deficien- 
cies by virtue of their superior intelligence, 
thereby escaping the attentions of a child 
guidance clinic. However, children of aver- 
age or low average intelligence and minimal 
brain damage come into their social milieu 
with the aforementioned neurological and 
psychological deficits and few if any compen- 
satory mechanisms. They encounter repeated 
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defeats and frustrations in the acquisition of 
motor skills, in the orientation of their bodies 
in space, in the perceiving of themselves as 
comprehensible whole persons. They have 
difficulties in speech which limit their social 
effectiveness. Thus their opportunities for 
failure are many. Their behavior traits of 
hyperactivity and nonconformance and dis- 
tractibility render them still more unaccept- 
able and open to rebuff. Whether these be- 
havior traits are due to failure of cortical 
inhibition or are due to fluctuations in per- 
ception between figure and background 
(Strauss *) or are due to a compulsive need 
to compensate for unsatisfying orientation 
and spatial perceptions ( Bender '), the social 
consequences of the behavior are the same: 
failure and ostracism. Personality develop- 
ment, in turn, suffers from the consequences 
of repeated failure or lack of satisfaction with 
respect to the mastery of motor skills, with 
respect to perceptual and conceptual think- 
ing, with respect to gaining parental and so- 
cial acceptance, with respect to learning to 
think and communicate by means of symbols. 
The personality reacts in a most predictable 
and consistent way, with anxiety and depres- 
sion, with negativism and aggression, with 
feelings of inadequacy and rejection, and with 
retreat to a less mature level, where failures 
are more tolerable. Anxiety, pervasive and 
poorly organized, has been ascribed by 
Sender to the inability of the developing 
individual to gain satisfaction from his poorly 
integrated motor functions and self-concept. 
There is nothing in the present study to 
support or negate her thesis, but it is equally 
plausible that the anxiety, which is almost 
universal, results from continuing failure and 
parental disapproval. Certainly the negative 
parental attitudes that these children evoke 
can only augment their feelings of frustration 
and failure. These children, who need added 
maternal support to supplement their own 
motor and perceptual and social inadequacies, 
inevitably experience added anxiety when the 
support is not forthcoming. An explanation 
for the negative parental feelings is obvious. 
The child’s need for support and protection 


is excessive and the parents’ efforts in his 
behalf are correspondingly great, but these 
efforts are not rewarded by any concomitant 
progress in the child’s acquisition of skills or 
of independence. A _ parent finds himself 
called upon to make an unusually large in- 
vestment of effort and emotional response in 
behalf of a child whose limitations are ap- 
parently inexplicable and whose progress is 
unrewarding. Such a parent continues tire- 
lessly in his efforts to improve the youngster’s 
functioning and to seek medical and psy- 
chiatric explanations for the failures and 
inadequacies, but parental tolerance and 
sympathy do not maintain the same pace. 

The net results of the neurological and 
psychological handicap can be measured most 
objectively by the two criteria of success in 
childhood, social adjustment and school prog- 
ress. Without the motor skills and facility 
of communication of his peers, without the 
internal control of impulsivity that can enable 
him to conform to a group, without the self- 
assurance that comes from easy acquisition 
of expected skills, the child is socially inept 
and unacceptable. He can choose among the 
unsatisfactory alternatives of retaliatory ag- 
gression against the rejecting peers, or peace- 
able association with uncritical younger chil- 
dren, or solitariness. In the age of television, 
solitude is presently the most rewarding 
alternative. School progress, as has been 
demonstrated, is inescapably unsatisfactory. 
Language and perceptual limitations, dis- 
tractibility, impulsivity, anxiety, and social 
ineptness augment one another in leading to 
failure. The teacher, confronted by a child 
of allegedly normal intelligence and minimal 
achievement, has been taught to look for an 
emotional disturbance as the explanation for 
failure, and so she interprets the problem as 


one of “laziness” or day-dreaming or emo- 
tional blocking, thereby obscuring the prob- 
lem still further and compounding the child’s 
feelings of inadequacy and anxiety. 

The experience of this clinic would be 
worth very little if it merely added a few 
more cases and a bit more of quantitative 
data to the growing literature on the subject 


527 


4 
4 
| 


A. 


of organic behavior disorder. However, the 
results of treatment of these cases give a 
basis for constructive handling of the problem. 
The first requisite is early recognition of the 
brain-injured child with early definition of 
both the weaknesses and strengths of his 
neurological and psychological apparatus. An 
interpretation should be given to the parents 
of the nature of the disability and the areas 
in which added help and protection are 
needed. Parents may require the support 
and encouragement of a knowledgable clini- 
cian in order to render, in turn, the added 
support and protection the child requires. 
Furthermore, parents need help in scaling 
their expectation to conform with the child’s 
potentialities, help in learning to substitute 
their own external control for the child’s 
lack of inner control, help in structuring and 
simplifying his environment so that he will 
not be tormented by his impulsivity and dis- 
tractibility, and help in learning to communi- 
cate their acceptance of him in such a way 
as to provide him with a feeling of dignity 
and self-acceptance. In addition to enlightened 
parental support, the child may be benefited 
by the special clinical services of a speech 
therapist (where there is delayed or impaired 
speech) or a reading clinician (where there 
is a reading disability) or an occupational 
therapist (where incoordination is severe) 
or a psychiatrist (where anxiety is extreme ). 
Pedagogical concepts need to be broadened 
so that these children receive the special 
attention they need, just as retarded and 
palsied and cardiac children and deaf children 
are now receiving educational recognition. 
Experience has shown that brain-damaged 
children thrive best academically in a sim- 
plfied environment where they cannot be dis- 
tracted unduly by too many children or overly 
stimulated by an elaborately decorated class- 
room. Teaching techniques must compensate 
for visual or auditory or kinesthetic per- 
ceptual difficulties by using alternative sen- 
sory avenues where one avenue is primarily 
impaired. Opportunities for success must be 
provided within the academic setting to com- 
pensate for specific failures in the 3 R’s. 
Finally, a vocational orientation consonant 
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with existing abilities must be sought for and 
found in early adolescence. A note of opti- 
mism can be truthfully offered to parents, 
children, and teachers, namely, that the 
maturing organism has potentialities for com- 
pensation and development that are often 
surprising and unsuspected and that with 
conscientious effort and constructive assist- 
ance the outlook is rather better than the 
initial assessment would indicate. 


SUMMARY AND CONCLUSIONS 

Twenty-two cases of brain-injured children 
are studied and analyzed. 

The distinctive clinical features are motor 
incoordination, perceptual difficulties, anxi- 
ety, social ineptness, speech and reading dis- 
abilities, and school failure. 

An interpretation of the clinical syndrome 
is offered in terms of the dynamic effects of 
the brain damage. 

Recommendations are made for clinical 
management, parental guidance, and peda- 
gogical handling. 

126 Westminster Rd. (18). 
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Congenital Malformations or With Snjuries 
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and 

HERBERT RICH, New York 


Several of the major problems in special 
programs for handicapped children are the 
needs to devise effective methods of early 
case finding, of early referring for treatment 
and rehabilitation of high caliber, and of 
ongoing supervision for the necessary period 
of time. It has been suggested that the inclu- 
sion of specific items on the live birth cer- 
tificates regarding the presence of a con- 
genital malformation or a_ birth injury 
constitutes cone method of approach to these 
major problems. Most of the states and 
some large cities have had such items on 
the live birth certificates for a number of 
years. Materia! from New York City will 
be presented to attempt to answer several 
questions about the use of such data: 

1. What are some of the facts concerning 
the group reported on live birth certificates 
in New York City in 1953 and how do they 
compare with a similar group studied in 
19517? 

2. What is current practice throughout the 
country with respect to the use of the in- 
formation reported on congenital malforma- 
tions or birth injuries? 

3. Is follow-up of such reported infants 
an effective and productive tool in special 
programs for handicapped children? 
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ANALYSIS OF THE GROUP STUDIED 
INCIDENCE 

In 1953, in New York City, there were 
reported on live birth certificates 1438 new- 
born infants with a congenital malformation 
and 305 newborn infants with a birth injury, 
with over-all incidences of 8.90 and 1.89 
per 1000 live births, respectively. In addi- 
tion, in 1953, there were 74 newborn 
infants reported with symptoms referable to 
the respiratory process (dyspnea, cyanosis, 
asphyxia, difficulty in resuscitation, delayed 
respiration, etc.) and 109 newborn infants 
for whom the birth certificate questions re- 
garding congenital malformation or birth 
injury were stated to be “questionable.” 
These last two groups of 74 and 109 infants 
are not included in this study. These groups 
were also eliminated from the 1951 data. 

The most frequent malformations reported 
were those of the extremities, central nerv- 
ous system, genitourinary system, cleft pal- 
ate and/or lip, and skin. Club foot, dactylism, 
cleft palate and/or lip, and hypospadias 
constitute the more frequent types of indi- 
vidual malformations. 

The most frequent birth injuries reported 
were paralysis (primarily facial) and frac- 
tures. 

A comparison of the 1953 and 1951 series 
in New York City reveals close similarity 
in the congenital malformation groups. On 
the other hand, the incidence of birth injuries 
in 1953 is lower, with the reported decrease 
occurring in all types except fractures 
(Tables 1, 2, and 3). 

Incidence by Place and Type of Service at 
Birth.—The incidence of reported congenital 
malformations in the nonwhite is somewhat 
higher than that for the white (11.0 as com- 
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TABLE 1.—Congenital Malformations by S 


Incidence and Neonatal Mortality 


1953 1951 
Malfor- Ineidence Malfor- Incidence 
mations per 1,000 Neonatal mations per 1,000 Neonatal 
Reported, Live Neonatal Mortal- Reported, Live Neonatal Mortal- 
System No Births Deaths ity, % No. Births Deaths ity, % 
612 3.79 31 61 4.06 44 6.7 
Central nervous system.............. 14 1.20 67 34.5 1.39* Sat 37.0+ 
153 0.95 10 6.5 152 0.93 8 5.3 
Cleft palate and/or harelip........... 135 0.84 15 11.1 128 0.79 15 11.7 
120 0.74 0 eons 87 0.58 3 3.4 
Gastrointestinal tract ................ 70 0.43 20 28.6 79 0.49 18 22.8 
21 0.13 1 4.8 43 0.26 5 11.6 
29 0.18 11 37.9 0.21 13 38.2 
104 0.64 18 17.3 91 0.56 28 30.8 
1,438 8.90 173 12.0 1,501" 9.22° 218+ 14.5¢ 


* Anencephaly was not tabulated in the 1953 data. The 1951 data include 34 cases. The rate for central nervous system 
excluding these cases is 1.18. The over-all rate excluding these cases is 9.01. 
+t Excluding the anencephaly cases and deaths (all died in the neonatal period) the mortality per cent for central 


ie nervous system is 25.9. The over-all mortality per cent excluding these cases and deaths is 12.5. 


TABLE 2.—Congenital Malformations, more Frequent Types of Deformity, Incidence 


1953 1951 
Incidence Incidence 
. per 1,000 per 1,000 
No. Live Births No. Live Births 
2 Adactylism, polydactylism, or syndactylism....... 1a 1.20 205 1.26 
Cleft palate and/or cleft 135 128 0.79 
. Cleft palate and cleft lip, alone................... 44 0.27 27 0.17 
Cleft palate with other anomalies................ M4 0.09 14 0.09 
47 0.29 46 0.28 
29 0.18 30 0.18 
Meningocele and encephalocele...................... 39 0.24 29 0.18 
* Not included in 1953 study. 
TaBLeE 3.—Birth Injuries by Type and Site: Incidence and Neonatal Mortality 
1953 1951 
Birth Birth 
n Injuries Incidence Neo- Neonatal Injuries Incidence Neo- Neonatal 
Reported, per 1,000 natal Mortal- Reported, per 1,000 natal Mortal- 
Type No. Live Births Deaths ity, % No. Live Births Deaths ity, % 
EE Daceredunkicnderiearceous 79 0.49 2 2.5 104 0.64 5 7.7 
46 0.29 74 0.45 
is 0.11 16 0.10 
4 0.02 5 0.03 
67 041 5 7.5 61 0.37 1 16 
26 0.16 31 0.19 
Lower extremities .............. 12 0.07 4 0.09 
Upper extremities ............. 0.06 4 0.02 
2 0.01 0 
Intracranial injury or hemor- 
19 0.12 42.1 24 0.15 10 41.7 
ND sacciccccesnevinenss 140 0.87 5 3.6 188 1.16 7 3.7 
305 20 6.6 377 2.32 26 6.9 


* Includes contusions, abrasions, bruises, hematomas, lacerations, ete. 
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pared with 8.5 per 1000 live births). The 
over-all incidence of reported congenital mal- 
formations in municipal hospitals (10.5), in 
proprietary hospitals (10.0), and in ward pa- 
tients in voluntary hospitals (10.6) is higher 
than that among private patients delivered in 
voluntary hospitals (7.3) (Table 4). 

The incidence of reported birth injuries 
in the nonwhite and in the white is the same 
(1.9 per 1000 live births). The over-all inci- 
dence of reported birth injuries in municipal 
hospitals (2.1), in proprietary hospitals 
(2.3), and in ward patients in voluntary 
hospitals (2.5) is higher than among private 
patients delivered in voluntary hospitals 
(1.4) (Table 4). 

The lower incidence of both the reported 
congenital malformations and the birth in- 
juries in the private patient group delivered 
in voluntary hospitals in 1953 is a fact not 
found in the 1951 data. Whether this is 
a true difference or a factor of reporting 
alone is unknown, and this cannot be deter- 
mined until several more years’ data are 
studied. 

Incidence by Birth Weight Group.—The 
incidence of reported congenital malforma- 
tions in the group weighing less than 2500 
gm. is more than twice that of the full-term 
group. This difference between the full-term 
and premature groups is the same as was 
observed in the 1951 data. 

Because of the small numbers, it is not 
possible to see any trend in the birth weight 
distribution of the reported congenital mal- 
formations by system. However, in general, 
the systemic distribution seems to follow the 
total congenital malformation distribution by 
birth weight (Table 5). 

The incidence of reported birth injuries 
in the full-term and premature groups is 
approximately the same—a finding similar 
to the 1951 data. As would be expected, 
the incidence of reported birth injuries is 
higher in the “4501 to 5000” and “over 5000” 
gm. weight groups, although the numbers 
are small (Table 5). Practically all of the 
babies with birth injuries in these two higher 
weight groups had fractures or paralysis. 


BIRTH INJURIES 


2.3 (3.9) 


1.4 (1.9) 


1.7 (2.3) 


2 
2 


1.3 (3.0) 
1.9 (2.3) 


Birth Injuries 


7 


No. 


) 


Incidence /1,000 Live Births 


7.3 (9.0) 
10.6 (10.1) 


10.0 110 


8.2 (9.5) 
10.3 (8.6) 


6.6 (8.5) 
8.9 (9.2) 


8.9 (9.2) 


Congenital Malformations 


511 
353 


No. 


1,423 
1,438 


1953 Live Births 
105,150 


159,220 


Incidence of Congenital Malformations and Birth Injuries by Place and Type of Service at Birth* 
161,499 


TABLE 4. 


Place and Types of Service 


Nonhospital deliveries 


General service patients. . 


Private patients 


Voluntary .... 
Federal 


B. 


A. 
* Corresponding rates for 1951 are indicated in parentheses, 
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MortTALITy 

This section on mortality presents data 
on the number of babies who had died by 
the time the public health nurse made the 
home visit or learned of the baby’s death 
through weekly district infant mortality 
lists. Since the average home visit was made 
36 days after birth, the data represent mor- 
tality for a period extending nine days beyond 


Neonatal 


Neonatal 


Deaths 


the conventional neonatal period (under 28 


days). Since the neonatal period was the 


Birth Injuries 
Live Births 


length of time used for mortality determina- 
tion in the 1951 study, the two sets of data 
are not entirely comparable; however, any 
difference should be weighted in favor of 
the 1951 study. 

Mortality data in a program for handi- 
capped children, of course, represent only 
a crude but final end-result. Theoretically 
at least, an effective program for handicapped 
children should be able to reduce mortality 


Mortality, 


as well as to prevent permanent disability 
to a great extent. Deaths attributed to con- 
genital malformations and birth injuries at 
present comprise 30% of all neonatal mor- 
tality in New York City. 


Tables 1 and 3 present the data on mor- 
tality of infants with congenital malforma- 
tions or birth injuries. The over-all mortality 
for infants reported with congenital mal- 
formations is 12.0%, which is comparable 
to that of the 1951 study (12.5%). All types 
of congenital malformations in 1953 show a 
lower mortality than in 1951, except for 
those of the genitourinary and gastrointes- 
tinal systems (which are higher) and cleft 


Congenital Malformations 


palate and cardiovascular system (which are 
the same). The over-all mortality for infants 
reported with birth injury is 6.6%, which 
is approximately the same as that of the 
1951 study (6.9%). The 1953 series shows 
a higher mortality among babies reported 
with fractures and a lower mortality among 
babies reported with paralysis. Other types 
of birth injury show the same mortality 
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TABLE 


Births 


in the two series. 

Analysis of the mortality by birth weight 
distribution reveals an over-all mortality of 
12.0% for the total group of infants re- 
ported with congenital malformations. The 


Birth 
Weight, 

Gm. 
1,000 & under 
1,001-1,500 
1,501-2,000 
2,001-2,500 
2,501-3,000 
3,501-4,000 
4,001-4,500 
4,501-5,000 
Over 5,000 
Not stated 
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mortality among the full-term group is 8.5%, 
as compared with that of 26.3% among the 
The birth weight 
groups in the 1953 data show a lower mor- 


group prematurely born. 


tality, as compared with the 1951 series, 
except in the “1001 to 1500” gm. group 
(where the mortality is almost the same) 


the “3001-3500” and 3501-4000” 
weight groups (where the mortality 


and in 
gm. 
is higher in the 1953 series) (Table 5) 

The 1953 birth injury group shows an 
of 6.6%. The mortality 
in the full-term group is 3.3%, and in the 
prematurely born group it is 43.5% (Table 
5). Because of the the 
various birth weight groups, it is not pos- 


over-all mortality 


small numbers in 
sible to make any detailed comparisons with 
the 1951 data. 


CURRENT PRACTICE THROUGHOUT THE 
UNITED STATES 
Because of the progress made in the last 
several decades in the 
after the first month 


saving of infant lives 
of life, great interest 
has now been centered upon the perinatal 
Public health and 
clinicians in maternal and child health and 
crippled children’s programs have tended to 


period. administrators 


use both the fetal death and live birth cer- 
tificates to study some aspects of the remain- 
ing perinatal problem, 
mortality 


in regard to both 
to a less extent, morbidity. 
some state and local health 
departments have included questions on the 
live birth certificates pertaining to the inci- 
dence of congenital malformations and birth 
injuries. While it is recognized that the data 
from the 


and, 
As a corollary, 


inclusion of 


secured these new 
items on the live birth certificates must 
necessarily represent incomplete informa- 


tion, nevertheless it has been postulated 
that such inclusion is justified from three 
points of view: 1. It gives a minimum esti- 
mate of the extent of the problem. 2. It rep- 
resents a source of early case finding. 3. It 
provides an easy mechanism for instituting 
follow-up and referral for care. 

In spite of the fact that many state and 
local communities now include questions re- 


garding congenital malformations and birth 


BIRTH INJURIES 


injuries on the live birth certificates, there 
have reports in the literature 
describing the use and value of such data. 
For this reason, this section of the report 
will present (1) the results of a question- 


been few 


naire survey of current practice in the states 
and territories of the United States and 
large urban areas and (2) the results of 
public health nursing follow-up of babies 
reported on live birth certificates in 1953 
in New York City to have a congenital mal- 
formation or birth injury. 

In the spring of 1953, questionnaires con- 
cerning current policies for follow-up of 
babies reported via live birth certificates to 
have a congenital malformation or a birth 
injury were sent to the directors of maternal 
and child health programs and crippled 
children’s 
tories and in the 10 largest cities in 


United States. Table 6 presents a summary 


services in the states and terri- 
the 


TABLE 6.—Type of Follow-Up in United States in 


1953 
States, Ter- 
ritories, & 
Type of Public Health Nursing Follow-Up* Cities, No. 
Routine home visiting on all by PHN...... 4 
Letter to all 1 
Possibly routine home visiting on all by 
2 
2. Partial on some CM or BI...............++5 21 
Routine home visiting by PHN in organized 

1 
Not routine, but some followed by PHN... 3 
PHN visits on all reporting treatment needs 

PHN visits on CM or BI acceptable to CC 

1 
Private physician contacted first; if permis- 

sion is given, PHN visits private cases... 6 
Letter sent to private physician describing 

1 
PHN visits or letter sent to private physi- 

1 
PHN visits on all ward-born................ 1 
Congenital malformations only........ a 

PHN visits those acceptable to CC pro- 

1 

PHN contacts pricate physician for per- 

1 

PHN visits those not under private care. 1 


Cleft palate only—private physician called; 

1 
Letter sent to private physician; if reply 

not satisfactory, referred to County Wel- 


1 
4. Items not on birth certificates............... 6 

62 


* CM, congenital malformations; BI, birth injuries; PHN, 
public health nurses; OC, 


crippled children. 
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of the data received in the replies to the 
questionnaire. Nine states and _ territories 
and three cities do some type of routine 
follow-up. In 20 states and territories and 
1 city partial follow-up is done on a se- 
lected basis, usually economic, diagnostic, 
or whether the patient is under care of a 
private physician. In 13 states and territories 
and 1 city there is no type of follow-up, 
and in 6 states and territories the items are 
not provided on the live-birth certificates. 

The type of follow-up reported on the 
questionnaire usually consists of home visit- 
ing by a public health nurse. Less frequently, 
it may consist of contact to the family or 
physician by letter or telephone with sub- 
sequent home visiting by the public health 
nurse, if the private physician requests or 
consents to the service or if some particular 
service is known to be needed. 

Of the replies received from the states, 
territories, or cities, one * from Erie County, 
N. Y., indicated that a study of the results 
of follow-up had been made in 1952. This 
study showed that most of the infants were 
over 2 to 3 weeks of age by the time the 
referral for home visiting was in the hands 
of the public health nurse and that con- 
genital malformations are under-reported on 
the birth certificates. It was concluded that 
the follow-up of physical defects at birth 
was not a particularly effective tool for 
improving care to handicapped children in 
that community. 


STUDY OF FOLLOW-UP OF NEWBORN INFANTS 
REPORTED IN NEW YORK CITY 
METHOD oF STUDY 

On Jan. 1, 1953, the Bureau for Handi- 
capped Children, the Bureau of Public 
Health Nursing, and the Bureau of Records 
and Statistics of the New York City Depart- 
ment of Health instituted a revised plan of 
public health nursing home visiting to in- 
clude all babies reported on the 1953 live- 
birth certificates to have a congenital mal- 
formation or birth injury. This plan consisted 


of at least one visit to the home of all re- 


* Moser, W. E.: Personal communication to the 
authors, June 25, 1954. 
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ported babies by a public health nurse, with 
subsequent visits by the nurse on the basis 
of individual needs. The home visiting was 
shared by public health nurses on the staff 
of the City Health Department and of the 
three voluntary public health nursing agencies 
in the City. A study form was used which 
was filled out by the public health nurse 
at the time of the first home visit and then 
sent to the Bureau of Handicapped Children 
for medical and statistical analysis. 


ReEsuLtTs OF HOME VISITING 

Age of Infants at Time of First Home 
Visit—Where data were available (1425 
cases), the average age of the infant at the 
time of the first visit to the home by the 
public health nurse was 36 days. This age 
represents a time well beyond the period 
of hospital discharge for most newborn in- 
fants in New York City, since the usual 
age of discharge is five to seven days. For 
this group, which is more heavily weighted 
with prematures and infants requiring more 
extensive care than the over-all live birth 
group, the hospital discharge date is prob- 
ably later. 

Type of Medical Care.— Birth Injury 
Group: Of the 305 babies with a reported 
birth injury, by the time the first home 
visit was made by the public health nurse, 
235 infants (77.0%) were alive and under 
some type of medical care ; 20 infants (6.6% ) 
had died; 26 infants (8.5%) were definitely 
known not to be under medical care. There 
was no information on 24 infants (7.9%), 
usually because the family could not be 
located. Of the 235 infants under medical 
car, most of them (152, or 65%) were 
under the care of a private physician alone; 
half under the care of a private physician 
were under the care of a general practitioner 
and one-sixth were under care of a qualified 
pediatrician.+ Hospital outpatient depart- 

+A qualified pediatrician is defined as a physi- 
cian who is certified by the American Board of 
Pediatrics or who has the rank of associate at- 
tending or higher on the staff of a hospital approved 
by the Council of Medical Education and Hos- 
pitals of the American Medical Association for 
residency training in pediatrics. 
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ments alone were caring for 54 infants 
(23%) of the total 235 infants under care. 
Of the hospital outpatient services caring 
for the infants, 60% of the infants were 
under the care of hospitals approved by the 
Bureau for Handicapped Children ft for re- 
imbursement under the Medical Rehabilita- 
tion Program and 40% were under the care 
of hospitals not so approved. There were 
only 14 infants (6.0% of those under care) 
who were under the care of a Department 
of Health or private agency child health 


Type of Medical Care 


Other physician .. 


Health insurance plan..... 
Hospital service (only)................ 


Health department or private well-child clinie (only).. 
Private physician and hospital service............ 
General practitioner and OPD...................... 


Qualified specialist and 


Not listed and OPD 


General practitioner and 
Qualified specialist and 


Health department or private well-child clinic and OPD 


Health department well-child clinic and general practitioner 


Not 


* Percentages are given in parentheses. 


station alone for health supervision, and 5 
other infants were under care of a child 
health station and some other agency, usually 
a hospital. Only 7 of the 235 infants under 
care were on the inpatient service of a hos- 
pital, and only 2 were under the care of 
a hospital approved by the Bureau for Handi- 
capped Children (Table 7). 


t An approved hospital is defined as a hospital 
which reasonably meets the standards established 
by the Bureau for Handicapped Children and is 
recommended for approval by the respective Ad- 
visory Committee to the New York City Commis- 
sioner of Health for participation in the Medical 
Rehabilitation Program. 
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TABLE 7.—T ype of Medical Care 


Congenital Malformation Group: Of the 
1438 babies with a reported congenital mal- 
formation, by the time the first home visit was 
made by the public health nurse, 1056 in- 
fants (73.5%) were alive and under some 
type of medical care; 173 infants (12.0%) 
had died ; 98 infants (6.8% ) were definitely 
known not to be under medical care. Data 
were not available on 111 infants (7.7%) ; 
this group includes those not located and 
a few for whom the data were not recorded. 
Of the 1056 infants under medical care, 592 


Congenital 
Birth Injuries* Malformations* 
idieodenteceneeennnne 152 (49.8) 592 (41.2) 
74 259 
40 
59 (19.4) 299 (20.8) 
225 
14 (4.6) 53 (3.7) 
5 (1.6) 82 (5.7) 
2 17 
1 15 
3 
1 16 
1 18 
7 
5 (1.6) 22 (1.5) 
3 (0.2) 
20 (6.6) 173 (12.0) 
26 (8.5) 98 (6.8) 
24 (7.9) 111 (7.7) 
apenseetsesdsececentwe 305 (100.0) 1,438 (100.0) 


(56%) were under the care of a private 
physician alone; almost half under the care 
of a private physician were under the care 
of a general practitioner, one-fifth were 
under the care of a qualified pediatrician, 
and 8% were under the care of a qualified 
orthopedist. Hospital outpatient departments 
were caring for 225 infants (21% of the 
total 1056 infants under medical care). Of 
the hospital outpatient services caring for 
the infants, 63% of the infants were under 
the care of hospitals approved by the Bureau 
for Handicapped Children for reimbursement 
under the medical Rehabilitation Program 
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and 37% were not. There were 53 infants 
(5.0% of those under care) who were under 
the care of a Department of Health or pri- 
vate agency child health station alone; and 
25 other infants were under the care of a 
child health station and some other agency. 
Of the 1056 under care, 115 infants (10.9%) 
were on the inpatient service of a hospital, 
of which half were under the care of a 
hospital approved by the Bureau for Handi- 


capped Children (Table 7). 

Status of Infants—Of the 1438 infants 
reported with a congenital malformation at 
birth, 909 (63.2% ) were found at first home 
visit to have malformation still present. An 
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on the live birth certificates minor injuries 
such as contusions, abrasions, bruises, lac- 
erations, etc., which had healed by the time 
of the home visit. Twenty infants (6.6% ) 
had died, and the status of twenty-two in- 
fants (7.2%) was unknown (Table 8). 

In the congenital malformation group, of 
the 909 babies with the malformation present 
at the time of home visit all but 6.7% were 
under medical care. Of the 106 babies whose 
malformation had been corrected, all but 
38.7% were under medical care. Of the 
139 infants in whom evidence of a malforma- 
tion was not found, all but 11.5% were under 
medical care. 


TasLe 8.—Status of Baby at First Home Visit, Status of Medical Care, and 


Plans for Future Medical Care 


Condition 


Condition Previously Condition 
Total Present Corrected Not Present 
Congenital malformations 
Not under medical care......... ‘oh stance eae 118 61 41 16 
42 26 12 4 
63 35 20 8 
13 9 4 
1,154* 909 106 139 
Birth injuries 
Not under medical 2 6 26 
No plans made....... 16 1 15 
263t 125 1 137 


* Does not include 178 deaths and 111 no contacts. 
+t Does not inelude 20 deaths and 22 no contacts. 


additional 106 (7.4%) infants had previ- 
ously had the malformation but it had been 
removed or corrected by the time of the 
home visit; most of this group had a mal- 
formation of the extremities, usually poly- 
dactylism. No malformation was found in 
139 infants (9.7% ) ; 173 (12.0% ) had died, 
and the condition of 111 infants (7.7%) 
was not known. 

In the birth injury group, 125 infants 
(41.0%) had the condition present, and 1 
additional infant with a birth injury (a frac- 
ture) had had it corrected. One hundred 
thirty-seven infants (44.9%) had no evi- 
dence of a birth injury at the time of home 
visit; most of this group had had reported 
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In the birth injury group, practically all 
(95.2%) of those having a birth injury were 
under medical care and all but 19.0% of 
those infants in whom no evidence of an 
injury was found were under medical care 
( Table 8). 

The private patient group had a higher 
percentage of patients under medical care 
(97%) than the ward group (81%). The 
white group had a higher percentage (94% ) 
than the nonwhite group (75%). 

If Child Was Not Under Medical Care, 
Had Family Already Made Plans for Medi- 
cal Care? Congenital malformation group. 
Of the 909 infants who were found at home 
visit to still have a malformation present, 
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848 (93.3%) were already under medical 
care; 26 (2.9%) were not under medical 
care but the family had made plans for 
such care, and 35 infants (3.8%) were not 
under medical care and no plans for such 
care had been made. 

Two hundred forty-five infants were found 
to no longer have a congenital malformation 
present at the time of the first home visit. 
Of this number, 188 (76.8%) were already 
under medical care; 16 (6.5%) were not 
under medical care but their family had 
made plans for such care; 28 (11.4%) were 
not under medical care and no plans for such 
care had been made, and the status of 13 
infants (5.3%) was unknown (Table 8). 

As might be anticipated, the private group 
had a higher percentage under care than 
the ward group, and the white group had 
a higher percentage under care than the 
nonwhite. 

sirth injury group. Of the 125 infants 
who were found at home visit to still have 
an injury present, all but 6 were under medi- 
cal care; 5 infants (4.0%) had already had 
a plan for medical care made by the family, 
and 1 infant (0.8% ) had no such plan made. 

One hundred thirty-eight infants were 
found to no longer have a birth injury 
present at the time of the first home visit. 
Of this number, 112 (81.2%) were already 
under medical care; 5 (3.6%) were not 
under medical care but their family had 
made plans for such care; 15 infants 
(10.9% ) were not under medical care and 
no plans for such care had been made, and 
the status of 6 infants (4.3% ) was unknown 
(Table 8). 

The private group had a higher per- 
centage of infants already under medical 
care than the ward group, and the white 
group had a higher percentage under care 
than the nonwhite. 

If Family Had Not Made Plans for Medi- 
cal Care, Was the Public Health Nurse Able 
to Help? Congenital malformation group. 
Of the 909 infants found to still have a mal- 
formation present at the first home visit, 
plans for medical care had been made by 
the family for all but 35 infants (3.8%). 
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Of this group of 35 infants, the public health 
nurse was able to assist the family in plan- 
ning for and referral to medical care for 28 
infants (80%) and the families of 7 infants 
(20%) did not accept assistance (3.1% 
and 0.7%, respectively, of the 909 infants ). 

Of the 245 infants found not to have a 
malformation present at the first home visit, 
for all but 41 (16.7%) plans had been made 
by the family for medical care. Of this group 
of 41 infants, the public health nurse was 
able to assist the family in planning for and 
referral to medical care for 13 infants (32%). 
The families of 15 infants did not accept 
assistance (36%); information on medical 
care of 13 infants (32%) could not be 
secured (5.3%, 6.1%, and 5.3%, respec- 
tively, of the 245 infants) (Table 9). 


TasBLe 9.—Jf Family Had Made No Plans, Was 
Nurse Able to Help? 


Cases, No. 


Total Nurse Able to Help 


with No 
Plans Yes No 
Congenital malformations ..... 63 41 22 


The public health nurse was able to assist 
the family in planning for medical care and 
in making referral for 10% of the nonwhite 
infants, 8% of the ward infants, 2% of the 
white infants, and none of the private infants. 

Birth injury group. Of the 125 infants 
found to still have a birth injury present at 
the first home visit, the family had made 
plans for medical care for all but 1 infant. 
The public health nurse was able to assist 
the family in planning and referral for medi- 
cal care of this one infant. 

Of the 138 infants found not to have a 
birth injury present at the first home visit, 
for all but 21 infants (17.4%) the family 
had made plans for medical care. Of this 
group of 21 infants, the public health nurse 
was able to assist the family in planning 
and referral for medical care of 8 infants 
(38% ), and the families of 7 infants (33%) 
did not accept assistance; for 6 infants 
(29%) information regarding medical care 


537 


; 
5 
a 
7 
j 
4 
wy 
wy 
a 
an 
al 
= 
a 
. 
| 


A. M. A. 


could not be secured (5.8%, 5.1%, and 
4.3%, respectively, of the 138 infants) 
(Table 9). 

The public health nurse was able to assist 
the families of 7% of the infants born on 
ward service, 6% of the nonwhite infants, 
3% of the white infants, and 1% of the 
private infants. 

Status of Family and Home Situation.— 
In the cases of the 1154 infants reported 
with a congenital malformation who were 
alive and contacted, 77 (6.7%) families 
were found to have an additional family, 
social, or health problem (finances, other 
illness, housing, emotional disturbance, social 
difficulty, etc.). The percentages of families 
with “other problems” were 19% and 5% 
for the nonwhite and white groups, respec- 
tively, and 17% and 3% for the ward and 
private groups, respectively (Table 10). 

Of the 263 infants reported with a birth 
injury who were alive and contacted, 18 
(6.8%) families were found to have an 
additional family, social, or health problem. 
The percentages of families with “other 
problems” were 15% and 5% for the non- 
white and white groups, respectively, and 
16% and 1% for the ward and private 
groups, respectively (Table 10). 

Did the Public Health Nurse Plan to 
Continue to Work Further with the Family ? 
Of the 909 infants in whom a congenital 
malformation was still present, the public 
health nurse was planning to continue follow- 
up by home visiting with 234 families 
(27.9%) and to work further via the child 
health stations with 23 additional families 
(2.5% ). Of the 245 infants in whom a con- 
genital malformation was no longer present, 
the public health nurse was planning to 


TABLE 10.—Family and Home Situation 


Cases, No. 
| 
Congenital 
Malfor- Birth 
Total mations Injuries 
1,133 917 216 
Not satisfactory ........... 95 77 18 
189 160 29 
1,417 1,154* 263+ 


* Does not include 173 deaths and 111 no contacts. 
+ Does not inelude 20 deaths and 22 no contacts. 
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TABLE 11.—Did Nurse Plan to Continue to Work 
Further with Family? 


Cases, No. 
r— 
Congenital 
Malfor- Birth 
Total mation Injuries 
ces SAS 720 168 
. 84 320 74 
Home visiting ........... 344 285 59 
Through child health 
135 114 21 
Total 1,417 1,154" 2631 


* Does not include 173 deaths and 111 no contacts. 
t Does not include 20 deaths and 22 no contacts. 


continue follow-up by home visiting with 
31 families (12.7%) and to work further 
via the child health stations with 12 addi- 
tional families (4.9%). The public health 
nurse planned to work further with a higher 
percentage of ward families (31%) than 
private families (16%) and with a higher 
percentage of nonwhite families (30% ) than 
with white families (21%) (Table 11). 

Of the 125 infants in whom a birth injury 
was still present, the public health nurse 
was planning to continue home visiting with 
36 families (28.8%) and to work further 
via the child health stations with 11 addi- 
tional families (8.8%). Of the 138 infants 
in whom a birth injury was no longer pres- 
ent, the public health nurse was planning 
to continue home visiting with 23 families 
(16.7%) and to work further via the child 
health stations with 4 additional families 
(2.9%). The public health nurse planned 
to work further with a higher percentage 
of ward families (38%) than with private 
families (9%) and with a higher percentage 
of nonwhite families (41%) than with white 
families (17%) (Table 11). 


COM MENT 


Pertinent facts concerning the infants re- 
ported are that (1) by and large the 1953 
data on infants reported with congenital 
malformations or birth injuries in New York 
City closely parallel, with some exceptions, 
the 1951 data from New York City; (2) the 
1953 reported birth injury incidence is 
lower than that in 1951; (3) there was no 
discernible monthly trend in the reporting 
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of congenital malformations at birth in 1953 
in New York City; (4) there is a lower 
incidence of reported congenital malforma- 
tions and birth injuries among private pa- 
tients delivered in voluntary hospitals in 
New York City; (5) babies reported with 
congenital malformations in 1953 in New 
York City had approximately the same 
mortality as in 1951; (6) there was a lower 
incidence of reported congenital malforma- 
tions in the white group. It is not known 
whether these data reflect true findings or 
whether they are merely phenomena relat- 
ing to the accuracy of reporting. Neverthe- 
less, some interpretation may be pertinent, 
although this type of analysis should be 
repeated in subsequent years. 

It is possible that the lower incidence of 
reported birth injuries in the city may be 
due to an improving level of obstetric care. 
Certainly a previous study of 1948 data * 
in New York City substantiated the opinion 
that there were some important preventable 
obstetric factors in the birth injuries reported 
in that year. 

The fact that there was no discernible 
monthly trend in the incidence of reported 
congenital malformations in New York City 
in 1953 merely means that, for that year, 
virus disease in pregnancy seemed not to 
play a significant epidemiological role in the 
causation of reported congenital malforma- 
tions. Such studies should, however, be re- 
peated annually. 

The fact that babies reported with con- 
genital malformations in 1953 had approxi- 
mately the same mortality as in 1951 is 
indicative of the need for further research, 
since congenital malformations rank among 
the first three major causes of infant and 
neonatal mortality. In June, 1953, the Bu- 
reau for Handicapped Children of the City 
Health Department expanded its list of 
diagnostic conditions eligible for payment 
for inpatient hospital and rehabilitation care 
to include many types of congenital mal- 
formations previously not covered by the 
program. It would be interesting and im- 
portant to determine how many of the 
1438 infants reported with a congenital 


BIRTH INJURIES 


malformation received care through the 
Bureau for Handicapped Children payment 
program. It is essential to know whether 
any of the deaths in infants with congenital 
malformations had preventable factors ; such 


a study is now under way. Studies such’ 


as these are important in planning and ad- 
ministering medical care programs for handi- 
capped children. 

The foregoing data concerning the results 
of home visiting may be summarized as 
follows: 1. The average age of the infants 
at the time of the public health nurses’ first 
home visit was 36 days. 2. At the time the 
public health nurse visited the home, most 
of the infants were under medical care. 
3. Sixty-three per cent of the infants with 
congenital malformations reported at birth 
and forty-one per cent of the infants with 
birth injuries reported at birth still had 
the condition present by the time of the 
public health nurses’ first home visit. 4. The 
private and white groups had the highest 
percentages of infants under medical care. 
5. The ward and nonwhite groups had the 
highest percentages of infants for whom no 
plan for medical care had been made. 6. The 
public health nurse was able to help about 
two-thirds of the families whose infants were 
not under medical care to make a plan for 
medical care; the ward and nonwhite groups 
were more in need of such help. 7. Seven 
per cent of the families of the congenital 
malformation group and of the families of 
the birth injury group, excluding deaths 
and no contacts, had an additional family, 
social, or health problem; the percentages 
were higher in the nonwhite and ward 
groups than in the private and white groups. 
8. The public health nurse decided to work 
further with about one-fourth of the families ; 
the percentages were higher in the nonwhite 
and ward groups than in the private and 
white groups. 

It would appear from the above summary 
of facts that, for New York City, at least 
at the present time, a revision of the policy 
of public health nursing home visiting in 
the congenital malformation and birth injury 
groups is indicated. Instead of visiting all 
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the babies in both groups, as was done in 
1953, it would be sounder to limit the 
visiting to the ward category, since the ward 
category had the lowest percentage of babies 
under medical care, the highest percentage 
of babies for whom no plan for care had 
been made, the highest percentage whom 
the public health nurse was able to assist 
in making a plan for medical care, and 
the highest percentage of other family, social, 
or health problems. 

The fact that such a high percentage of 
infants in New York City was under medical 
care at the age of 36 days of life is very 
gratifying. However, when the pattern of 
medical care is analyzed more closely, the 
picture becomes one of greater concern. 
Most of the infants under the care of a 
private physician were not under the care 
of a qualified specialist in any of the indi- 
cated respective medical specialty fields— 
pediatrics, orthopedic surgery, physical medi- 
cine and rehabilitation, general surgery, 
etc—and many of the infants under the 
care of outpatient or inpatient services of 
hospitals were not cared for by “approved” 
hospitals. Thus, while the picture is rela- 
tively good from a quantitative point of 
view, qualitatively there is considerable need 
for improvement. Since all of the congenital 
malformations and birth injuries reported 
were found within 48 hours after birth, it 
is possible that the plans for the medical 
care of the infants already under care were 
made while the infants were in the newborn 
nursery of hospitals with maternity and 
newborn services. The medical staff respon- 
sible for the care of the newborn nursery 
then becomes the key one in planning the 
ongoing medical care of the infants, and 
it is this medical staff which should be 
reached more effectively. 

The fact that the infants as a group were 
on the average 36 days of age by the time 
of the public health nurse’s first home visit 
would seem to indicate that in most instances 
the delay is too great. It is reasonable to 
assume that the public health nurse would 
be able to assist the family more effectively 
in many ways if the home visits were made 
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earlier. This assistance applies to such aids 


as preparing for the homecoming of the 
infant; making sure that appropriate equip- 
ment, heat, space, etc., are provided for the 
infant; instructing the mother in the care 
of her baby; assisting the family in plan- 
ning for adequate medical care, etc. Since 
about one-half of the 36-day period is con- 
sumed in just transmitting the newborn 
referral cards to the respective health dis- 
tricts for home visiting, there are two pos- 
sible solutions to this problem—either speed- 
ing up the process of referral or having the 
referral come directly from the hospital 
newborn nursery service to the public health 
nurse in the community. The latter method 
has the added potential advantage of the hos- 
pital personnel’s familiarity with the families 
and their problems, so that they would be able 
to make referrals more effectively and selec- 
tively for public health nursing. This latter 
method, however, has the disadvantage in- 
herent in any plan which is dependent on 
staff where there is usually heavy turnover 
and where there is a large case load involved. 
Other methods of referral are now being 
tried. 

It is interesting that 9 of the 48 states 
and territories and 3 of the 5 large cities 
answering the questionnaire have a policy 
of routine public health nursing follow-up of 
all infants reported via live birth certificates 
to have a congenital malformation or birth 
injury and that 20 of the 48 states and 
territories and 1 of the 5 large cities do some 
partial follow-up of the infants reported. As 
far as is known, only one of the communities 
reporting had studied its results. It is sug- 
gested that other communities where such 
babies are being followed also perform studies 
of their results. Results found in one com- 
munity may not necessarily be applicable to 
any other community. 


SUMMARY 


This paper presents data from a study 
of follow-up of babies with a congenital 
malformation or birth injury reported on 
live birth certificates in New York City 
in 1953. The over-all incidence was 8.90 
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babies with congenital malformations and 
1.89 babies with birth injuries per 1000 
live births. While there are many similarities 
between the 1953 and 1951 studies in New 
York City, the 1953 data show a lower inci- 
dence of reported birth injury. There was 
no monthly trend discernible in the con- 
genital malformations reported. There was 
a lower incidence of infants with reported 
congenital malformations and birth injuries 
among private patients delivered in volun- 
tary hospitals in 1953. 

The average age of the infants at the 
time of the public health nurse’s first home 
visit was 36 days. By that time most of 
the infants were under medical care, although 
a high percentage was not under the care 
of qualified specialists or approved hospital 
services. The private and white groups had 
the highest percentage of infants under medi- 
cal care. The public health nurse was able 
to assist one-half of the families whose 
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babies were not under medical care to make 
a plan for care; the ward and nonwhite 
groups were more in need of such help. 
Seven per cent of the families of the con- 
genital malformation groups and of the fami- 
lies of the birth injury group had an addi- 
tional family, social, or health problem; the 
percentages were higher in the ward and 
nonwhite groups. The public health nurse 
planned to work further with one-fourth 
of thé families; again, the percentages were 
higher in the ward and nonwhite groups. 
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(Bab with and 
Genitalia 


MAX R. GASPAR, M.D. 

JAMES H. KIMBER, M.D. 

and 

KENNETH A. BERKAW, M.D., Long Beach, Calif. 


Any doctor dealing with infants and chil- 
dren may encounter patients with inguinal 
hernias. We have seen three young patients 
with the external characteristics of females, 
each of whom had inguinal hernias. Subse- 
quently, these children were proved to have 
testes within their inguinal canals and to 
have no internal female genitalia. Such cases 
present multiple problems in management. 

There is adequate authority for recom- 
mending surgical repair of inguinal hernias 
early in infancy and childhood.* Only ap- 
proximately 10% of such hernias occur in 
females. Although most authors state that 
an ovary and Fallopian tube may be found 
in the hernial sac of a female child, few of 
them state the incidence of this finding. 
Gross * does not mention it in the 10% of 
females in his series of more than 8000 cases 
of inguinal hernia in infants and children. 
Potts, Riker, and Lewis? recorded three 
sliding hernias of the ovary and tube in seven 
female infants under 18 months of age. Un- 
doubtedly ovaries are encountered in hernia 
sacs fairly frequently but are not reported. 
However, the finding of testes with inguinal 
hernias in apparently normal female children 
must be rare. We know of no recorded series 
of such cases. Consequently, these three 
cases are reported as being of general inter- 
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est but of real concern to the obstetrician, 
pediatrician, surgeon, and endocrinologist. 


REPORT OF CASES 


Case 1.—A 5-year-old child was first seen on 
Jan. 28, 1952. The presenting symptom was a 
tender swelling in the right inguinal region of three 
months’ duration. The past history revealed that at 
birth the obstetrician suspected some type of genital 
abnormality because of enlarged and wrinkled 
labia. When this suspicion was imparted to the 
parents, they sought the advice of a pediatrician, 
who assured them that the child was a normal 
female. The child was raised as a girl and exhibited 
normal female characteristics. 

Examination revealed an apparently normal 5- 
year-old girl. There was a swelling in the right 
inguinal region which was reducible. A 2 cm. mass 
barely palpable in this region was completely 
reducible. The external genitalia seemed to be 
those of a female even on close examination, 
although only a small opening was noted at the 
site of the vaginal orifice. A diagnosis of right 
indirect inguinal hernia containing ovary was 
made. 

Surgery was performed on Feb. 6, 1952. A right 
indirect inguinal hernia was found. Attached to 
the medial wall of the hernia sac was a smooth, 
ovoid structure somewhat resembling a testis. The 
mass was removed because it was believed that the 
child was a female and that the mass probably 
represented a single accessory gonad, probably a 
testis. The hernia was repaired. 

After surgery the external genitalia were closely 
inspected under anesthesia. The labia majora ap- 
peared somewhat enlarged and corrugated like 
scrotal skin. The labia minora and vaginal opening 
were normal, The clitoris was of average size or 
slightly enlarged. The vaginal canal was examined 
with an ear speculum. It was of average depth, 
but a cervix could not be seen. A photograph was 
made after surgery to show the child’s general 
development and female-appearing external genitalia 
(Fig. 1). 
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Fig. 1 (Case 1).—A 5-year-old child after sur- 
gery for right inguinal hernia. Testis found in 
inguinal canal. Later found to have testis in left 
inguinal canal and to have no uterus, tubes, or 
ovaries. 


Microscopic section of the mass removed with 
the hernia sac proved it to be an immature testis 
in which the spermatic tubules showed Sertoli cells 
and immature spermatogenic elements. In the loose 
interstitial tissue a few clusters of Leydig cells 


Fig. 2 (Case 2).— Sibling of 
child shown in Figure 1. Later 
found to have a testis in each 
inguinal canal and to have no 
uterus, tubes, or ovaries. 


were present. In one of the sections a somewhat 
flattened, tubular structure, apparently an abortive 
vas deferens, was included. No epididymis was seen. 

Subsequently this child was studied at the Los 
Angeles Children’s Hospital. The gross findings 
were confirmed. The 24-hour urinary 17-ketosteroid 
excretion was 1.2 mg. X-rays of the wrist bones 
showed that the bone age was compatible with the 
chronological age. A laparotomy was performed. 
There was no evidence of intra-abdominal uterus, 
tubes, or ovaries. Another mass was found in the 
left inguinal canal. A biopsy was done and it 
proved to be an immature testis. This gonad was 
not removed. 

The child is still being raised as a girl and is 
showing apparently normal female development. 

Case 2.—On March 1, 1952, three weeks after 
the first child underwent surgery, the mother de- 
livered another child, her third, who appeared to 
be a normal female (Fig. 2). However, because of 
the recent experience with the first child, the 
inguinal regions of the second child were closely 
examined and gonads were palpated in the upper 
portion of each labium. It was noted that the labia 
were slightly swollen and wrinkled. A slightly 
enlarged clitoris was present. A vaginal opening 
was seen (Fig. 3). The child was examined by 
several pediatricians, each of whom remarked that 
without foreknowledge and a very thorough ex- 
amination the child would be considered a normal 
female. 


This child was also studied at the Los Angeles 
Children’s Hospital. The gross findings were con- 
firmed. The 24-hour urinary excretion of 17- 
ketosteroids was 0.2 mg. A cystogram revealed a 
normal bladder. A combined vaginal cystourethro- 
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gram was attempted but could not be done, as the 


vagina could not be entered with a catheter. A 
performed. No intra-abdominal 


found. 


laparotomy was 


tubes. or Structures 


uterus, ovaries were 
resembling spermatic cords were seen descending 
and passing through the internal abdominal rings. 
Each scrotal-like labium contained a gonad with 
an associated tube, appearing grossly more like a 
testis and epididymis than an ovary. A biopsy was 
done and it was reported as immature testicular 
tissue. The gonads were not removed. 

This child is being raised as a girl and is show- 
ing normal progress. 

Case 3.—This infant was born on Oct. 23, 1953, 
and was considered to be a normal female. No 
abnorngalities were noted on the first examination 
or during the postpartum hospital stay. The child 
was seen at one month of age for routine examina- 


tion. The mother had noted a swelling in the right 


Fig. 4 (Case 3)—One-month-old infant with 
bilateral inguinal hernia, a testis in each inguinal 
canal, and no uterus, tubes, or ovaries 
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2).—Close-up of 
shown 


Fig. 3 (Case 
external genitalia of child 
in Figure 2. 


inguinal region of three days’ duration. This 
swelling was confirmed, and a less marked swelling 
was noted in the left inguinal region. In both 
swellings a small, hard mass suggestive of a gonad 
was palpated. Neither gonad was reducible. A 
diagnosis of bilateral indirect inguinal hernia, each 
containing a made. Because of the 
previous experience with Case 1 and Case 2, it 
was considered that these gonads might be testes. 
The infant was carefully examined, but the external 
genitalia appeared definitely to be those of a female 


gonad, was 


(Figs. 4 and 5). 

Surgery was performed on Noy. 24, 1953. An 
incision was made in the skin fold overlying the 
right internal inguinal ring. The hernia sac was 
readily identified and opened and found to contain 
a gonad approximately 1.4 x 1.0 cm. It had an ap- 
pearance compatible with that of a testis. It was 
attached to a cord-like structure containing a firm, 
fine tubular structure which felt like a vas deferens 
on palpation. Another incision was made over the 
labia 


Fig. 5 (Case 3).—Vaginal orifice and 


minora of child shown in Figure 4 
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left internal inguinal ring. The findings on this side 
were identical with those on the left. Therefore, 
the incisions were joined across the midline and 
the peritoneal cavity was opened vertically in the 
midline. No female internal genitalia could be found 
by visualization or palpation. A biopsy of the gonad 
on the right was done. Biopsy of the left gonad 
was not done because it was identical in appearance 
with that on the right. The hernia sacs were in- 
dividually closed at the neck and excised. The cord 
structures and gonads were preserved. 

After the operation a large ear speculum was 
introduced into an essentially normal-appearing 
vagina. No cervix was seen. 

A microscopic section of the tissue proved it to 
be from an immature testis, showing closely packed 
seminiferous tubules with no evidence of spermato- 


genesis, but containing spermatogonia and Sertoli 


Fig. 6 (Case 3).—Photomicrograph of section 
of gonad from right inguinal region, showing im- 
mature testis. The biopsies performed in Case 1 
and Case 2 showed similar microscopic findings ; 
reduced approximately 4% from mag. x 250. 


cells. The tubular basement membranes appeared 
normal, and although the interstitial tissue was 
rather scanty, it contained normal Leydig cells. A 
portion of the tunica albuginea was present (Fig. 
6). 

Additional studies were done to aid in the classi- 
fication of this infant. X-rays of the wrist bones 
showed the bone age to be compatible with the 
chronological age. The 24-hour urinary excretion 
of 17-ketosteroid substances was 4.6 mg. on one 
occasion and 1.5 mg. on another. These increased 
values are not adequately explained. The results of 
a skin biopsy were reported as being consistent 
with those of a boy. At the time of the skin biopsy 
one was also done of the left gonad. The micro- 
scopic sections showed an immature testis, the 
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findings being exactly the same as the microscopic 
findings of the biopsy of the right testicle at the 
original surgery. 

The infant was studied at the University of 
California Medical Center and all of the findings 
and conclusions confirmed. She is developing as a 
normal girl. 


COM MENT 


Obviously these patients are difficult to 
classify. They seem to present very similar 
problems of intersexuality. By virtue of the 
fact that they have male gonads and female 
secondary sexual characteristics, they would 
ordinarily be classified as male pseudo- 
hermaphrodites. 

These patients may eventually fall into a 
somewhat different classification. Several 
adults have been described who have feminine 
inclinations and physique, well-developed 
breasts, and a female distribution of hair, 
except that the axillary and pubic hair is 
sparse or absent.¢ The vaginal introitus, 
labia, and clitoris appear normal for adult 
females but are sometimes smaller than aver- 
age. Most of the patients have inguinal 
hernias. The uterus, tubes, and ovaries are 
absent. The gonads are situated somewhere 
along the inguinal canal or are in the usual 
position for ovaries. The gonads are indis- 
tinguishable histologically from immature 
testes. The epididymis is absent or rudimen- 
tary. Such patients differ from the usual 
male pseudohermaphrodite in that the struc- 
tures derived from both the Miillerian and 
the Wolffian ducts are rudimentary or ab- 
sent. These persons reach adulthood as 
females. They have normal sexual attraction 
toward males. Many are married and have 
had satisfying intercourse but, of course, do 
not menstruate and are sterile. 

In those patients in whom the gonads have 
been removed hot flashes have developed. 
Both of Novak’s patients had severe meno- 
pausal symptoms after gonadectomy. It is 
striking to note the marked familial tendency. 
Schneider, Van Ommen, and Hoerr * empha- 
sized this in particular. They operated upon 
two members of one family with this syn- 
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drome and believe that four other members 
of the family were similar intersexuals. Two 
of Novak's patients are siblings. 

Novak * described the identical syndrome 
in two sisters, and, because of the histology 
of the gonads removed from each sister, he 
called the gonads testicular tubular adenomas. 
He described small areas of ovarian stromal 
cells mixed in with the immature testicular 
cells. He concluded that these gonads were 
ovotestes. None of the other authors have 
considered the gonads to be ovotestes or to 
be other than immature testes. If it should 
be that these gonads actually are ovotestes 
as Novak thought, then these persons are 
true hermaphrodites. Howard ° piaced these 
patients in one class, which he termed ade- 
noma tubulare group, because he described 
the gonads as being neither ovaries nor testes. 
He pointed out that the term was somewhat 
misleading because the peculiar gonadal struc- 
tures are not necessarily neoplastic. 

It is very likely that the three children 
reported in this paper fall into this unusual 
group of intersexuals. Each has a rudimen- 
tary vaginal canal and no cervix, uterus, 
tubes, or ovaries, and each has immature 
testes. Each had inguinal hernia. Of course 
they are not old enough to have developed 
axillary or pubic hair, mature breasts or 
libido; so these features cannot be recorded 
until the children have reached maturity. 

Two of the children are siblings. Exten- 
sive questioning of the two families uncov- 
ered no significant abnormalities of sex de- 
velopment in the family background. 

Any surgeon who contemplates operating 
upon an apparent female child with inguinal 
hernia might encounter this same problem. 
It behooves him to examine the external 
genitalia very closely and to do a digital 
rectal examination in an attempt to palpate 
an infantile uterus or prostate. A gonad in 
the inguinal canal probably is an ovary if it 
reduces completely and stays reduced. A 
testis is less likely to reduce completely and 
stay reduced. 

On the basis of the experience with these 
three cases a definite plan of action is advis- 
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able. At surgery any gonad found should 
be inspected very closely. If it is not a typical 
ovary a biopsy should be done, removing a 
fairly large wedge of tissue. The opposite 
inguinal canal should be opened, and if an- 
other gonad is found a biopsy should be done 
on it too. Frozen section might help make 
an immediate diagnosis, but it is essential to 
save enough tissue for permanent section. 
If there is any doubt about the child’s sex, 
the peritoneal cavity should be opened at this 
time rather than subject the child to a later 
operation designed solely to determine its 
sex. A transverse incision in the skin fold 
over the internal inguinal ring is ideal for 
hernia repair. If it is necessary to enter the 
peritoneal cavity, incisions on each side are 
connected across the midline and the ab- 
domen opened in the manner of a Pfannen- 
stiel incision. Good exposure must be ob- 
tained for adequate visualization and palpa- 
tion of the entire pelvis. It is important to 
establish the anatomical features of each case 
early in life so that intelligent consideration 
can be given to future problems. 

A biopsy does not establish the histology 
of the entire gonad, but it is better than no 
biopsy. It is inadvisable to remove the gonad 
at the original operation in an attempt to 
settle the diagnosis, because there are prob- 
ably hormonal growth factors which are not 
entirely understood as yet and which may 
be important in the development of the child 
whether it be male or female. 

It is not possible to establish the sex of an 
individual definitely by hormone assay. The 
study of chromosomes in skin biopsies is a 
newer tool of apparent value, used by Moore, 
Graham, and Barr ¢ in establishing sex. 

In a case of this kind the question arises 
as to how to raise the child. In each of these 
cases the parents were very insistent that the 
child be raised as a girl. Usually the parents 
have strong opinions in this regard. The 
majority of male pseudohermaphrodites are 
registered as females at birth and are reared 
as such. Howard ® stated that psychic sexu- 
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ality is formed by the upbringing and the 
reaction of the individual to environment and 
to physical appearance rather than to any 
innate developmental process. The words 
of Hamblen and his co-authors *? are worth 
quoting : 

The consensus at present is that individuals with 
gynecoid psychosexual desires and _ orientation 
should have these trends furthered by appropriate 
surgery and by estrogenization. This point of view 
is in striking contrast to one formerly held: ascer- 
tain the nature of the gonads and then fashion the 
individual as best possible to fit the gonadal sex 
regardless of the individual's wishes or possible 
psychosexual trauma. This surgical approach, al- 
though it is objective and academic, ignores en- 
vironmental, social and psychological components 
It results in far more traumatism to the majority 
of patients than the simple expedient of accepting 
the sex certified on the birth certificate and requir- 
ing that the individual conform to it. 


It would be most difficult or impossible to 
construct a satisfactory phallus and scrotum 
with testes in any of the patients reported in 
this study. It would be unwise to try to do 
so, because these children may well develop 
physically, psychically, and socially as fe- 
males. Providing that they do develop as 
females the question will arise at puberty 
or later whether or not to remove the testes. 
Apparently the testes do not cause any hor- 
monal harm if left intact. However, if they 
are in the inguinal canal, they may be sub- 
ject to trauma and may have to be removed 
because of discomfort. Nearly every patient 
with female physique lacking uterus, tubes, 
and ovaries and having no axillary or pubic 
hair has suffered from menopausal symp- 
toms after gonadectomy. For this reason, it 
may not be advisable to do a gonadectomy 
upon these three patients when they reach 
puberty. These problems will require the 
careful consideration of endocrinologists and 
psychiatrists. 

SUMMARY 

Three children with female external geni- 
talia and inguinal hernias containing imma- 
ture testes have been presented. None of the 
children have female internal genitalia. Two 
of the children are siblings. 
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These three children may represent a spe- 
cial class of intersexuality characterized by 
female physique, female breasts and external 
genitalia, absent or scant axillary and pubic 
hair, and absence of uterus, tubes, and 
ovaries. Only time will determine whether 
these children fall into this special group. 

Any surgeon who operates upon female 
children with hernias must view each patient 
as a possible male pseudohermaphrodite. 
Biopsy should be done on abnormal-appear- 
ing gonads, and they should not be removed. 
In doubtful cases the peritoneal cavity should 
be opened and the pelvis carefully inspected 
for internal genitalia at the time of the hernia 
repair. 

Very serious attention should be given to 
the question of raising patients of this type 
as boys or girls. Consultation with psychia- 
trists and endocrinologists is advisable. 

These cases have been presented in order 
to alert physicians to be on the lookout for 
cases of intersexuality in female infants with 
hernias and, in particular, to acquaint sur- 
geons with the proper method of handling 
the problem at the time of operation. 


Harriman Jones Clinic and Hospital, 211 Cherry 
Ave. (Dr. Gaspar). 
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Benign P Laryngeal Exythema 


ALFRED L. FLORMAN, M.D. 
and 
MOISES BERGHER, M.D., Manhasset, L. |., N. Y. 


It is the purpose of this communication 
to bring to the attention of all concerned 
with the newborn infant a benign condition 
of his pharynx the recognition of which is 
important, since it may mimic potentially 
serious bacterial or viral infections. 

Our attention was first directed to this 
condition on Sept. 15, 1954, when an infant 
in the newborn nursery at the North Shore 
Hospital was found, during a routine physi- 
cal examination on the third day of life, 
to have an unusual looking pharynx. It was 
described by his pediatrician, Dr. Charles 
Leslie, as consisting of “four to five whitish- 
yellow papulovesicles on the tonsillar pillars 
and soft palate, typical of herpangina seen 
in older children.” Although the child did 
not present any unusual symptoms, he was 
isolated and his throat cultured. The throats 
of all the other infants in the two nurseries 
in use at the time were examined and cul- 
tured, as were the throats of the professional 
personnel of the nurseries and delivery 
room. Three other infants—out of a nursery 
population of 17—were also found to have 
somewhat similar, though less severe throat 
lesions. These babies were also free of related 
symptoms. Preliminary observation of the 
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throat cultures after six to eight hours in- 
dicated the presence of long-chained cocci. 
Therefore all the infants were given two 
daily injections of procaine penicillin. The 
cocci were later identified as a-hemolytic 
streptococci. No new cases appeared, and 
all except the original child were discharged 
at the usual time, on the fifth day of life. 
This baby was continued on penicillin for 
two more days. At that time his throat 
appeared only slightly red, and he was sent 
home. Approximately two weeks later, on 
Oct. 2, 1954, another instance of what was 
thought to be follicular pharyngitis was 
again accidentally observed. At this time a 
systematic daily inspection of the throats of 
all full-term newborn infants was under- 
taken. Typical pharyngeal lesions were seen 
in approximately 20% of the infants during 
the following four months. The remainder 
of this report will be concerned with a 
description of the lesions and preliminary 
studies which were undertaken to determine 
their nature and significance. 


THE PHARYNGEAL LESION 


The characteristic lesion was seen on one 
or both of the anterior tonsillar pillars 
(the glossopalatine arches). It consisted of 
one to three slightly elevated discrete white 
to yellow circular areas about 1 mm. in 
diameter which were on an erythematous 
base (Fig. 1). These might increase in size 
and number the following day. Then in one 
or two days the elevated areas disappeared, 
and all that remained was a general erythema. 
Sometimes the elevated areas were replaced 
by shallow ulcers. These were usually oval 
or irregular in shape and never more than 
1 to 3 mm. in their widest diameter. Ap- 
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proximately three days after the lesions were 
first observed the pharynx appeared to be 
normal. 

These lesions were occasionally seen as 
early as the day of birth and as late as the 
fifth day of life, which incidentally was usu- 
ally the day of discharge and consequently 
the last day for observation. However, they 
were most frequently found on the second 
and third days of life (Table 1). 


Fig. 1—Sketch showing frequent appearance and 
site of pharyngeal lesions. 


These pharyngeal lesions had never been 
noticed before by us and were thought at 
first to be a new observation. As our study 
progressed a description of what are prob- 
ably the same lesions was found under the 


Tasre 1.—Day of Life When Follicles Were First 
Found in Sixty Infants with Lesions 


Day of 
Birth Ist Day 


4 a5 


3d Day 4th Day 5th Day 
2 1 


2d Day 
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name “transitory spots on the palate” in 
von Reuss’ book, ‘Diseases of the Newborn,” 
published in 1922.' 

Benign Clinical Picture.—The pharyngeal 
lesions appeared to be benign. The tempera- 
ture, feeding habits, weight curves, and stool 
patterns of infants with the lesions did not 
differ from those without them. In a few 
instances leucocyte counts were taken on 
these infants, and these too did not differ 
from the normal. 

Frequency.—During the four-month pe- 
riod from October, 1954, through January, 
1955, almost daily observations were made 
of the throats of all full-term infants born 
at the North Shore Hospital. In this way 
78 instances of pharyngeal lesions were found 
among 347 babies (approximately 20% of 
the total). Only those infants whose lesions 
could be seen on two consecutive days were 
considered. The distribution of these cases 
is shown in Figure 2. It will be seen that 
there were more than twice as many instances 
of these unusual throats seen during Decem- 
ber as during October—31 as compared 
to 14. Nevertheless, the total number of 
nursery discharges in both months were 
approximately the same. There were 99 
discharges in December and 91 in October. 
This increased incidence might have been 
due to chance, but it also would be consistant 
with the presence of an infectious agent, 
especially since no effort was made to isolate 
these patients after the first few weeks, 
when the benign nature of the lesions seemed 
clear. 

Etiology.—Our first studies were directed 
at finding an infectious etiology. These have 
so far been limited. 

Bacterial cultures were made by swabbing 
throats with sterile cotton swabs which were 
placed in tubes of brain-heart infusion broth 
(Difco), incubated for several hours at 
37 C, and then plated out on rabbit or sheep- 
blood agar. 

As already indicated, when the original 
case was discovered bacterial cultures were 
taken on the entire nursery population. The 
four infants with pharyngeal lesions had 
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predominantly a-streptococci (90% to 100% 
of the colonies) and a small number of a 


staphylococci and Neisseria catarrhalis. The : 
throats of the 13 infants without lesions also 
contained a predominance of a-streptococci. 


Subsequently bacterial cultures were taken - 
on a number of infants with these lesions q 

with very much the same results. Alpha- 
streptococci, staphylococci, and coli-aerogenes Z 
organisms were usually found. On only ; 
two occasions were 8-hemolytic streptococci 

al reported, and these were not in Group A. 
7 a These results are considered to be consistent ; 
b, with what has been reported by Torrey and : 

a Reese * as the normal throat flora in the 

neonatal period. 


Viral studies which so far must be con- 
sidered as only the most superficial kind of 
survey have been carried out with the co- 
operation of Dr. Walter Henley and Miss 
Helen Zepp, of the Mount Sinai Hospital. 
Throat swabs from 13 infants with throat 


a 


lesions were put into tubes containing 10% 
horse serum and frozen at approximately 

10 C. Subsequently this material was 
pooled and inoculated into several litters of 


suckling mice and into several roller tubes 
of monkey-kidney tissue without producing 


Fig. 2.—Occurrence of cases during period of October, 1954, through January, 1955 


significant changes. 7 
i Another possible cause for the throat a 
lesions was thought to be the trauma of 7 
pharyngeal suction which is so frequently ’ 
employed immediately following delivery. - 
To investigate this possibility a careful 
record was kept during several months of - 
the type and frequency of suction employed. Be 
This was done with the cooperation of the . 
§ anesthesiologists (who at the North Shore 7 
Hospital are responsible for the resuscitation 
ie of all newborn infants) and the delivery- 7 

a, : room and nursery nurses. This information 
——— a was put on each infant’s chart when he was p 
a a 2 8 transferred from the delivary room to the 7 
nursery and in the nurses’ notes if he was 7 
suctioned in the nursery. It was found that a 
although a variety of suction facilities were : 

available, a rubber ear bulb was used most 
frequently. The suction furnished by these i 
bulbs may be considerable, depending upon q 
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TasLe 2.—Presence of Follicles in Relation to 
Pharyngeal Suction Following Delivery 


Number of Times 
Suction Applied 


1 
Infants with follicles.... 33 42 
Infants without follicles 43 6 7 


the age of the rubber and enthusiasm of the 
operator. 

Good records were available on 76 infants 
who had been suctioned with a rubber bulb 
at the time of delivery and who as far as 
could be determined did not receive further 
suction in the nursery. In Table 2 there is 
summarized an attempt to correlate the 
appearance of lesions with the amount of 


Fig. 3—Pharyngeal smear from infant with typ- 
ical lesions, showing characteristic cluster of epi- 
thelial cells with scanty cytoplasm and absence of 
inflammatory reaction. 


suction. The lack of correlation is apparent. 
Although this does not completely eliminate 
the possibility that mechanical trauma might 
play a role in the formation of these lesions, 
it suggests that it cannot be a major role. 

Cytology—The cytology of the pharynx 
of these infants was also studied. Pharyngeal 
smears were made with cotton swabs onto 
glass slides, which were immediately fixed 
in alcohol and ether and later stained with 
the Papanicolaou technique. The limitations 
of this approach are many and include the 
fact that in swabbing the area, normal as 
well as abnormal surface cells are removed. 


552 


JOURNAL OF DISEASES OF CHILDREN 


Nevertheless, our preliminary observations 
have been most interesting. From the control, 
or normal, infants’ throats we obtained only 
old squamous cells with small nuclei and 
large amounts of cytoplasm. From the throats 
of infants with typical lesions many of these 
same squamous cells were obtained, but 
in addition there were found varying num- 
bers of clusters of cells with slightly larger 
nuclei and smaller amounts of cytoplasm. 
(Fig. 3). In none of these typical cases 
was more than an occasional polymorpho- 
nuclear or inflammatory cell found. The 
significance of these observations is. still 
under study. It appears, however, that the 
cells which are found in the clusters resemble 
the deeper epithelial cells of pharyngeal 
mucosa. This suggests that the pharyngeal 
lesions may represent follicles or small sacs 
of deeper cells which for some as yet unex- 
plained reason have been extruded to the 
surface. We have therefore used the phrase 
“benign pharyngeal erythema and _ follicle 
formation in the newborn” for these lesions 
to indicate their benign clinical course, ap- 
pearance, and possible pathology. 


COM MENT 


Inspection of the throat of the newborn 
infant is usually not easy. However, if his 
head is firmly held by the nurse and a small 
narrow tongue blade pushed in and down 
as far back as possible, a good view of the 
pharynx can usually be obtained with the 
aid of a bright light. It is known that the 
buccal membranes of the newborn, especially 
those. of the palate, vary greatly in vas- 
cularity. Indeed, erythmea of the throat in 
this age group is usually considered physio- 
logical and similar to the erythema of the 
skin. It is therefore not surprising that rela- 
tively little attention has been paid to the 
appearance of the throat of the newborn 
infant. However, when white follicles or 
ulcers are seen in this area, they cannot fail 
to excite interest. When our attention was 
first directed to this condtion we could not 
recall ever having seen quite the same pic- 
ture. Perhaps this was a reflection of the 
custom of examining newborn infants on 
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the day of birth and again on the day of 
discharge from the nursery, which is usually 
the fifth or sixth day of life, as well as of 
the difficulty of examining the pharynx in 
these young infants. As indicated in Table 1, 
these would be the least likely days on which 
to find lesions. Inquiry among our older 
colleagues also indicated a lack of familiarity 
with this lesion. However, Dr. Bela Schick 
did recall having read of something similar 
and led us to find the already mentioned 
account of “transitory white spots on the 
palate” in von Reuss’ book.’ 

Von Reuss’ description and comments are 
worthy of direct quotation: 


In the first days of life curious irregularly shaped 
spots frequently appear on the palate. They are 
sometimes circular, sometimes more jagged and lie 
either near the raphe on the boundary between the 
hard and the soft palate, or near the corners of the 
palate on one or on both sides. Originally delicate 
greyish-white with indistinct margins, they soon 
assume a more definite form. Their margins are then 
bright red and sometime hemorrhagic. The mucous 
membrane in the center of the spot is anemic, often 
yellowish as the result of commencing icterus; on 
closer examination a shiny skin-like layer may be 
seen which may easily be removed with a spatula ; 
on the anemic mucous membrane, which has been 
exposed, small punctate hemorrhages may some- 
times be seen. These spots on the palate are not 
visible on the first day, and do not, as a rule, appear 
until the second to the fourth day, they increase at 
first in intensity and then rapidly fade away. They 
have usually disappeared entirely by the end of the 
first week. The phenomenon is usually perfectly 
harmless. It has not been disproved that these spots 
may now and then cause pain during suckling, but 
as a rule, they do not appear to cause any difficulties. 
The possibility of an infection is naturally not ex- 
cluded. It has not quite been ascertained to what 
this loss of substance is due. It is possibly connected 
with the wiping out of the mouth which is usually 
done by the midwife immediately after the birth of 
the child... . 


This description sounds very much like 
what we saw—except that our infants had 
lesions which seemed to be elevated, and 
their surface could not be wiped away easily. 
Otherwise, the location, time of appearance, 
and time of disappearance seem similar in 
the two instances. Our investigation of these 
lesions failed to support von Reuss’ thesis 
that they are the result of trauma. In our 
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delivery room actual wiping out of the 
mouth is rarely employed, although suction 
with a rubber bulb is very frequent. In 
Table 2 we have summarized our observa- 
tions, which do not show any correlation 
between the trauma of suction and the ap- 
pearance of pharyngeal follicles. Von Reuss 
could not exclude the possibility of infection 
and neither can we, although we have prob- 
ably excluded the possibility of infection 
by one of the usual aerobic bacteria. As yet 
we can say very little about the possibility 
of viral agents being responsible. The ob- 
servation that inflammatory cells were absent 
from pharyngeal smears of these infants is 
not inconsistent with a viral etiology. Adams, 
in describing pharyngeal smears from infants 
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with primary pneumonitis “—which is pre- 


sumably due to a virus and influenza *— 
comments about the striking absence of poly- 
morphonuclear leucocytes. It should also be 
recalled that the viruses of molluscum con- 
tagiosum and warts produce proliferative 
lesions without any inflammatory reaction. 
However, because the lesions were occasion- 
ally found on the first day of life, an intra- 
uterine infection would have be be supposed. 
Perhaps the most practical and interesting 
information was obtained from the cells in 
the pharyngeal smears. The technique is 
simple, and the absence of a predominance 
of polymorphonuclear cells and_ bacteria 
quickly confirms the absence of significant 
bacterial infection. For routine use in dif- 
ferential diagnosis, a simple Wright's stain 
may replace the Papanicolaou. The Papanic- 
olaou stain, however, did seem to suggest a 
possible etiology for these lesions. When 
some of these slides were shown to Dr. Don- 
ald Gribitz, he commented on the similarity of 
cells seen in smears made from the throats 
of our patients and those seen in vaginal 
smears made during estrogen withdrawal. 
This similarity and the known fact that dur- 
ing the first few days of life the newborn 
infant is actively undergoing estrogen with- 
drawal suggested the possibility that the 
pharynx of the newborn might also be a 
“target area” for estrogen-withdrawal effect. 

This possibility is being studied. 
553 


| 
Pi 
J 


M. A. 


this 


The pharyngeal lesions described in 
epi- 


report are readily distinguished from 
thelial pearls, or Bohn nodules, which are 
also white or yellow. Epithelial pearls are 
seen at birth, usually in or near the raphe 
of the hard palate in groups of two to four. 
In size and appearance they have been said 
to resemble fine specks of gravel pushed 
under the mucous membrane,’ and they 
rarely have an erythematous base. Similar 
formations are also seen in the gums. They 
are said to be present in 90% of all newborn 
infants and to be small retention cysts of 
the mucous glands. They usually disappear 
spontaneously. Bednar’s, or palatal-angle, 
ulcers must also be differentiated. They are 
said to appear later than the epithelial 
nodules, being found in infants 1 to 2 weeks 
old. We have never encountered this lesion, 
but it is reported to be in its typical form an 
elongated and oval spot about the size of 
a lentil, which is surrounded by a red border. 
According to Epstein, cited by von Reuss, 
it occurs after the mucous membrane has 
been injured by too vigorous cleansing of 
the mouth and secondarily infected.' 


It should that 
pharyngeal erythema and follicles are not 
obviously ill. The clinical importance of this 
condition lies in recognizing and differen- 
potentially more serious 


be stressed infants with 


tiating it from 
throat infections during the newborn period. 
Abramson * has pointed out that newborn 
infants are vulnerable to acute respiratory 
ailments. In his study of several outbreaks 


of respiratory infection in New York City 


nurseries, he found that although most of 
the infected infants had fever and pneumonia 


a few had only a pharyngitis. 


SUMMARY 
The condition of benign pharyngeal ery- 
thema and follicle formation in the new- 
born is described. It characteristically con- 
sists of several small white or yellow follicles 


or ulcers on an erythematous base, which 
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are found on the second or third day of 
life on the anterior tonsillar pillars. The 
lesions clear in two or four days. The infants 
do not appear to be ill. 

During a four-month period it was seen 
in the throats of 20% of all the full-term 
infants in our nursery. 

The etiology is unknown. The possibilities 
of trauma, infection, and estrogen withdrawal 
were considered as causative factors. The 
trauma of postdelivery pharyngeal suction 
seems to have been excluded. Only pre- 
liminary bacteriological virological 
studies have been carried out. So far they 


and 


have been negative. Endocrine studies have 
just been started. 

Pharyngeal from infants with 
these lesions show a characteristic cluster 
arrangement of cells and a striking absence 
of inflammatory cells. These smears may 
serve as a practical means of differentiating 
from serious 


smears 


this benign condition more 


pharyngeal lesions which it may mimic. 


Dorothy Dreves, R.N., and her staff 
cooperated in this study, and Liljan Wunderman 


nursery 
made the sketch shown as Figure 1. 
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Glomerulonephritis in Miami, Fertile 


Studies on Types 12, 4, and Red Lake Group A Beta-Hemolytic Streptococci 


Isolated over a Three-Year Period (1953-1955) 


MILTON S. SASLAW, M.D. 
and 
MURRAY M. STREITFELD, Ph.D., Miami, Fla. 


vidence has been accumulating that acute 
hemorrhagic glomerulonephritis may occur 
as a nonsuppurative complication following 
infection with some strains of certain types 
of Group A B-hemolytic streptococci. Types 
12 and 4, especially, have been implicated 
in this way,’ although it is recognized that 
not all strains of these types are nephrito- 
genic.” Other types * also have been found 
to produce nephritis. A new type was recently 
isolated in an epidemic at Red Lake, Minn.* 

Many strains of Types 12, 4, and Red 
Lake were isolated from the throats of school 
children during a long-term study of the 
streptococcal epidemiologic pattern in Miami, 
Fla.+ We therefore tried to evaluate these 
findings in relation to the incidence of ne- 
phritis in this area. 
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MATERIAL AND METHODS 


From February through May, 1953, from Octo- 
ber, 1953, through May, 1954, and from October, 
1954, through May, 1955, pairs of throat swabs 
were taken monthly from an average of 315 children 
attending Grades 1, 2, and 3 in three schools in 
Miami, Fla. In all, 6400 pairs of throat swabs were 
taken from a total of 740 children. 

The method of collecting, incubating, isolating, 
and subculturing of the throat cultures has been 
described previouslyt One swab was streaked 
directly on a plate of Difco blood agar base, and 
the other, on a plate of Difco neopeptone heart 
infusion agar, each of which was enriched with 4% 
defibrinated sheep's blood. All isolated cultures 
were grouped by standard agglutination techniques 
and typed by Lancefield’s precipitin method at the 
Streptococcus Laboratory, Communicable Disease 
Center, Public Health Service, U. S. Department 
of Health, Education, and Welfare, Chamblee, Ga. 

Streptococci containing Type 12 M protein, as 
identified by the Lancefield precipitin method, may 
contain either Type 10 or Type 12 T protein.* 
Therefore all strains identified as Type 12 by Lance- 
field's precipitin technique were further tested 
against Griffith's Types 10 and 12 agglutinating 
sera to differentiate strains containing each of the 
two types of T protein. These sera were supplied 
by Dr. R. E. O. Williams, Streptococcus Reference 
Laboratory, Public Health Laboratory Service, 
Colindale, London. 


As controls, 19 strains of Group A §-hemolytic 
streptococci isolated from patients ill with nephritis 
were supplied by Dr. Elaine L. Updyke, Strepto- 
coccus Laboratory, Communicable Disease Center, 
Chamblee, Ga. Two of these were known to con- 
tain Type 10 T protein, and the remainder, Type 
12 T protein. Five “nephritogenic” Lancefield 
Type 12 strains, supplied by Dr. Charles Rammel- 
kamp Jr., Western Reserve University, Cleveland, 
also were tested with the Griffith sera. 


t References 6 and 7. 
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Cultures were prepared for Griffith's slide agglu- 
tination tests ® by a method devised in our labora- 
tory,!° in which commercially available trypticase 
soy broth (B. B. L.) was used and cultures were 
prepared by 24-hour incubation at room tem- 
perature. 

To determine the prevalence of clinical nephritis 
in Dade County, Fla., we obtained information from 
the following sources: 

1. Parents were canvassed to obtain a record of 
previous illness, especially referable to the kidney, 
in each of the children from whom Type 12, Type 
4, or the Red Lake type of Streptococcus had been 


isolated. 


Tae 1.—I/solation of Types 12, 4, and Red Lake 
Group A 8-Hemolytic Streptococci from Miami 
School Children, 1953-1955 


1953- 1954- 
1953 1954 1955 Total 

Children from whom cultures were taker, no. 

New children ...........- 343 231 166 740 

Carried over from previ- 

OUS ose 186 167 353 

Total children .......... 343 417 333 1,093 
Type 12 

Children, no. 25 13° 36 

BO. 34 32 29 95 
Type 4 

Children, no. 0 * 19% 25 

Btrains, BO. 0 10 72 82 
Red Lake§$ 

Children, no. ane 2 2 

Strains, no. owe 10 10 
Total Types 12, 4, and Red Lake 

Children, no. .......-++++ 25 21° 26+3 63 

BO. 42 111 187 
All other Group A 

Children, MO. 2 105 238 

BO. 25 183 234 442 


Total cultures taken, no.. 1,154 2,809 2,437 6,400 


* Includes six children carried over from previous year. 
+ Includes one child positive during previous two years. 
t Includes two children positive during previous year. 
§ First reported in 1955. 


2. Records of the five hospitals handling such 
cases in the area were checked for the number of 
patients with nephritis admitted between Jan. 1, 
1950, and April 30, 1955. 

3. Twenty-five practicing pediatricians (approxi- 
mately half of those in this area) were questioned 
as to the number of children with nephritis seen by 
them during the past three years. 


RESULTS 


Table 1 shows the isolation of Types 12, 
4, and Red Lake from the children studied. 
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A total of 187 of these strains were recovered 
from the throats of 63 children. In addition, 
442 other nontypable and typable strains of 
Group A B-hemolytic streptococci were iso- 
lated from 238 children; the typable strains 
included Types 1, 3, 6, 11, 13, 23, 28, 31, 
33, 39, 43, and 44.8 

Tables 2 and 3 indicate the persistence of 
Types 12, 4, and Red Lake from year to 
year during the three-year study period. Of 


Tas_e 2.—Persistence of Types 12, 4, and Red Lake 
in Sixty-Three Children, 1953-1955 


Type 
Type l2 Type4 Red Lake 
Total children with positive 


36 25 2 
l-year participant ............ 17 15 2 
2-year participant ............ . 10 
3-year participant ............ 11 0 

Total 2- and 3-year participants 19 10 
Positive 1 year only........... 9 8 
Positive 3 0 


* See Table 3. 


TasL_e 3.—Group A B-Hemolytic Streptococci in 
Twelve Children with Persistent Types 12 and 4* 


1953- 1954- 
Case 1953 194 1955 
1 Ais Ais Not in study 
2. Ais Negative Ao 
3. Not in study 
4 Aiz Negative Ac& 
Group C 
Ais Negative 
Ais Ais Not in study 
Not in study Ais Ao 
Ais Aiz Ais 
ll. As Aa 
12 . Negative Aa Aa 


* Ave, Type 12; As, Type 4; Ao, nontypable Group A. 


the 25 children who harbored Type 12 strains 
during February through May, 1953, there 
were 14 not included in the October, 1953, 
through May, 1954, study, either because 
they had moved away from the school or 


§ References 8 and 9; Saslaw, M. S., and Streit- 
feld, M. M.: The Role of Group A Beta Hemolytic 
Streptococci in the Pathogenesis of Rheumatic 
Fever in Miami, Fla., read before the 28th Annual 
Scientific Sessions of the American Heart Associ- 
ation, New Orleans, Oct. 24, 1955. 
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because their parents refused to have them 
continue in the study. Of the remaining 11 
children, 6 continued to carry Type 12 in 
their throats during the second study. Only 
one child harbored Type 12 throughout the 
three-year period. Except for this case, no 
other child showed Type 12 persisting from 
the second to the third year of study. 
Table 4 shows the response to Types 10 
and 12 Griffith’s agglutinating sera of the 
65 Type 12 strains isolated by us during 
October, 1953, through May, 1954, and those 
strains supplied by Drs. Updyke and Ram- 


Dr. Updyke, only two reacted with Type 10 
Griffith’s serum. 

Follow-up medical data were available in 
56 of the 63 children. In not a single instance 
was there evidence of either serious illness 
or any history suggestive of clinically recog- 
nizable glomerulonephritis. 

Table 5 lists the number of cases of acute 
and subacute glomerulonephritis in children 
and adults hospitalized in Dade County, 
Fla., between 1950 and 1955. 

The 25 pediatricians canvassed reported 
a total of 76 cases of glomerulonephritis in 


Tas_e 4.—Response to Griffith's Types 10 and 12 Aggiutinating Sera of Lancefield Type 12 
Strains lsolated from Miami School Children, October, 1953-May, 1954: Comparison 


with Strains Isolated from Patients with Glomerulonephritis 


Response to Griffith's Agglutinating 


r— 


No Response 
Type 12 Strains to Types 
Investigators (Lancefield), No. Type 10 Type 12 10 or 12 

18 from glomerulo- 1 16 1 

nephritis cases 

(“nephritogenic™’) 

1 control (Type 10T) 1 

5 from glomerulo 0 4 1 

nephritis cases 

(“nephritogenic”’) , 
Streitfeld, Saslaw, and Doff *.... 65 (Oct., 1953-May, 1954) 0 1 (3 LI 


3 


Taste 5.—Hospitalized Cases of Acute and Subacute Glomerulonephritis in Dade County, Fla. 


(1950-1955) 


Cases, 

Hospital No. 

4 
13 


melkamp. None of our 65 strains agglutinated 
with Type 10 Griffith’s serum. One strain 
(1113 LI) failed to react with either Type 
10 or Type 12 serum (owing to the loss of 
T-protein?). However, two other cultures 
from the same child (1113 MN and 1113 
NI) gave agglutination with Type 12 serum. 
None of the five nephritogenic strains sup- 
plied by Dr. Rammelkamp agglutinated with 
Type 10 serum. Of the strains supplied by 


Case 
Dates Rate/Mo. 

January, 1950, through April, 1954 0.88 
December, 1950, through April, 1955 0.75 
1950 through 1954 0.06 
1948 through June, 1954 ol4 
1950 through 1954 0.22 
1960 through 1955 0.38 


children during the period 1952 through 
1954; 40 had received treatment at one of 
the five hospitals listed in Table 5. Thus, 
the pediatricians recorded 36 additional cases 
in three years. The number of cases reported 
by each physician individually varied from 
0 to 10 for the three-year period. The public 
school population has been between 75,000 
and 100,000 for each of the three years; 
the approximate total population of Dade 
County, 650,000. 
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COM MENT 

The absence of glomerulonephritis among 
the children from whom Types 12, 4, and Red 
Lake B-hemolytic streptococci were isolated 
supports the generally accepted concept that 
not all strains of these types are nephrito- 
genic. Although Type 12 organisms have 
been most commonly implicated, Wertheim 
't concluded that “data al- 
ready at hand indicate that the Type 12 
hemolytic streptococcus is quite variable in its 
ability to initiate acute glomerulonephritis.” 


and co-workers 


Infections with strains of other types also 
have been known to be followed by nephritis. || 
It is therefore noteworthy that none of the 
children from whom Types 1, 3, 6, 11, 13, 
23, 28, 31, 33, 39, 43, and 44 were isolated 
between February, 1953, and May, 1955, 
developed clinical glomerulonephritis or any 
other severe streptococcal illness. Thus, it is 
obvious that the rate of occurrence of ne- 
phritis cannot be predicted solely on the basis 
of the number of children harboring strepto- 
cocci. 

In 1951, 
marized the historical background of the 
hypothesis that clinical glomerulonephritis 
is a manifestation of an antigen-antibody 


Lange and his associates ‘* sum- 


reaction. In this reaction, some nephrotoxic 
factor probably produced by certain strains 
of B-hemolytic streptococci combines with 
kidney protein, rendering it antigenic so that 
it may stimulate the formation of specific 
antibody, which reacts with the altered kid- 
ney to produce glomerulonephritis. Recently, 
Reed and Matheson {] reported experimental 
induction of kidney lesions in rabbits follow- 
ing localized infections with subcutaneous 
injections of whole cultures or intravenous 
injections of filtrates of the same cultures of 
Type 12 streptococci isolated from patients 
with glomerulonephritis during an epidemic 
of this disease. They speculated that their 
data were not inconsistent with the antigen- 
antibody theory of the pathogenesis of glom- 
erulonephritis."* 


|| References 3-5. 


| References 13 and 14. 
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Another possible explanation for the 
occurrence of clinical glomerulonephritis 
may lie in the Shwartzman phenomenon. 
Thomas,’® in studies of the generalized 
Shwartzman reaction, has indicated that 


“a streptococcal infection, in rabbits, can 
result in a profound alteration in the sus- 
ceptibility of the heart, kidney, and other 
tissues to damage by bacterial endotoxins 
[from certain Gram-negative organisms] 
which would cause no ill effects in normal, 


uninfected animals.” 
Dade 
County, Fla., may be due to some alteration 


The infrequency of nephritis in 


(1) in the streptococcal strains recovered, 
with resultant interference in the production 
of nephrotoxic factor, or (2) in the host 
reaction to such a factor, possibly influenced 
by the “tropical” '* climate of this area. 

Although Seegal, Seegal, and Jost '” have 
reported that glomerulonephritis appears to 
be as common in the South as in the North, 
we have observed that nephritis (like rheu- 
matic fever ‘*) is infrequent in Dade County, 
Fla. Hospital records and physicians’ re- 
ports corroborate these findings. Thus, cli- 
mate may be a factor in the low incidence 
of nephritis, especially in the South. 

A third possible explanation for this low 
incidence may be the necessity for the pres- 
ence of a virus concomitant with a B-hemo- 
lytic Streptococcus. A disease resembling, 
and possibly identical with, acute glomerulo- 
nephritis was produced experimentally in 
monkeys by combined injections of Group 
C streptococci isolated from a case of human 


jection of either the virus or the Strepto- 


scarlet fever and influenza virus In- 
coccus alone failed to produce kidney lesions. 
This work poses the very interesting pos- 
sibility that strains of both Group C 


Group A £-hemolytic streptococci may con- 


and 


tain a nephrotoxic factor. In our study, we 
found no clinical evidence of nephritogenicity 
among 44 children from whom Group C 
streptococci were isolated during 1954-1955. 

Thus our data are compatible with the 
suggestion’ that variability in attack rate 


NEPHRITOGENICITY OF STREPTOCOCCI 
of nephritis may be related to greater ne- 
phritogenicity of some streptococcal strains 
than others. We are not convinced, however, 
that the attack rate “apparently is not in- 
fluenced by host susceptibility or geographic 
and climatic factors.” *° We feel that geo- 
graphic and climatic factors may affect the 
etiologic agent, the host, or the relationship 
between the two and thus directly or in- 
directly may be responsible for the low in- 
cidence of nephritis in Dade County, Fla. 


SUM MARY 

From February, 1953, through May, 1955, 
a total of 187 strains of Lancefield Types 
12 (95 strains), 4 (82 strains), and Red 
Lake (10 strains) Group A £-hemolytic 
streptococci were recovered from the throats 
of 63 children. These strains were isolated 
from 6400 pairs of throat cultures taken 
from 740 children attending the first three 
grades in three Dade County, Fla., public 
schools. 

Despite the association of the above types 
of Group A £-hemolytic streptococci with 
epidemic glomerulonephritis reported by 
others, none of the children in our study 
developed clinical nephritis. 

Eleven additional types of Group A strep- 
tococci were isolated from the throats of 238 
of the 740 children (442 strains). None of 
these children developed overt nephritis. 

Local hospital records, as well as a canvass 
of practicing pediatricians, gave further evi- 
dence of the infrequent occurrence of ne- 
phritis in Miami, Fla. 

Griffith agglutination tests performed on 
all strains of Type 12 streptococci isolated in 
this study showed that these organisms con- 
tained T 12, as well as M 12, protein (not 
T 10, M 12). 

Although it is recognized that different 
types and strains of streptococci display a 
variable attack rate for nephritis, the pos- 
sible influences of geographic and climatic 
factors on the organism, the host, and/or 
their relationship are discussed. 

Miss Alba Colon and Mrs. Nettie K. Cudequest 
gave technical assistance. 
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Transfusion by the Intraperitoneal 


MALCOLM E. WAITE, M.D. 

DAVID D. COLUCCI, M.D. 

and 

JEROME GLASER, M.D., Rochester, N. Y. 


In the adaptation of new procedures and 
techniques in medical therapy there is a 
tendency to abandon or overlook an occa- 
sional therapeutic aid which has proved of 
value in the past. The case here presented 
illustrates the use of such a technique which 
we believe is ideal in the situation under 
discussion. 

The patient was a child with thalassemia 
major ( Mediterranian anemia, Cooley’s ane- 
mia, erythroblastic anemia) in whom re- 
peated transfusions were necessary. Eventu- 
ally as a result of this and because of the age 
of the patient, her obesity, and the extremely 
low hemoglobin, together with decreased 
peripheral circulation, each succeeding trans- 
fusion became more and more of an ordeal, 
to the patient, to the parents, and to the 
physician, until a point was reached at which 
such transfusions were no longer technically 
possible. Superior saggital sinus transfusion 
might have been done, but this is not without 
danger and requires considerable experience 
and a high degree of technical skill. Bone 
marrow transfusion was also considered, but 
this, also, we did not feel was highly practi- 
cal in cases such as this, where repeated 
transfusions are indicated. The problem was 
brought to the attention of one of us (J. G.), 
and intraperitoneal transfusion was sug- 
gested. 

Submitted for publication Oct. 14, 1955. 


From the Department of Pediatrics of the Uni- 
versity of Rochester School of Medicine and 
Dentistry and the Pediatric Service of the Genesee 
Hospital. 


This procedure, while not currently in 
general usage (it had not been done in this 
hospital for at least 20 years), appeared to 
offer a number of advantages. It is easy to 
perform, is quickly accomplished with very 
simple equipment, and does not endanger or 
noticeably discomfort the patient. It is a 
simple office procedure which can also be 
used under conditions such as military situ- 
ations, where lack of equipment, trained help, 
and time might be important factors. 

The investigation of the absorption of 
fluids and particles from the peritoneal cavity 
dates back to von Recklinhausen,’ who 
studied this problem in 1862. MacCallum * 
and Florey * demonstrated the presence of 
minute openings in the diaphragm which 
presumably opened and closed with respira- 
tion. Allen*® and Allen and Vogt’ later 
showed that these openings, termed “sto- 
mata,” opened and closed with movements 
of the diaphragm and would permit the pas- 
sage of particles 2» to 20 in diameter into 
the lymphatics. The ultimate absorption of 
such particles into the blood stream was due 
to this and not to phagocytosis. 

Siperstein and Sansby,* in 1923, presented 
a comprehensive review of the literature of 
the subject and successfully gave rabbits 
intraperitoneal transfusions of fresh, citrated 
whole blood, It was shown that a rabbit could 
absorb approximately one-fifth of its own 
blood volume in four hours. Siperstein,® 
shortly thereafter, successfully gave a series 
of infants and children intraperitoneal trans- 
fusions. Subsequently Clausen * employed dif- 
ferential agglutination to demonstrate the 
presence of intraperitoneally transfused red 
cells in the peripheral circulation. Hahn and 
associates,” in studies on dogs, used red blood 
cells tagged with radioactive iron to study 
peritoneal absorption and demonstrated by 
autopsy studies that all the serosal surfaces 
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took part in the absorption of the red cells. 
They described the filling of the anterior 
mediastinal lymphatics with lymph and ery- 
throcytes and commented upon the absence 
of phagocytosis as the cells passed through 
the lymph nodes. In 1947, Hedenstedt *° 
used elliptocytes and gave intraperitoneal 
transfusions to 31 children ranging in age 
from 8 days to 13 years. He demonstrated 
the survival time of the elliptocytes to be the 
same as when given by intravenous transfu- 
sion. McKee and Stewart,’' working with 
dogs, showed approximately 50% absorption 
in 72 hours, although absorption may con- 
tinue for more than one week.* 


TECHNIQUE OF INTRAPERITONEAL 
TRANSFUSION 

Blood which has been typed and cross 
matched against the patient’s cells and serum 
is prepared in the same manner as for intra- 
venous transfusion. The filter tube leading 
to the bottle is attached to a three-way stop- 
cock to which is attached a 20 cc. syringe and 
also a tube leading to a No. 20 needle, the 
point of which is not needle sharp. The 
syringe and the tubes are filled with sterile 
isotonic saline solution. 

After restraining the patient in the supine 
position and carefully palpating and percus- 
sing the abdomen to delineate the size and 
position of the liver, spleen, and bladder, the 
child is prepared as for abdominal paracen- 
tesis. In the absence of contraindications, 
such as large organs or masses, the needle is 
introduced at either lateral margin of the 
rectus abdominis muscle, about midway be- 
tween the of the and the 
symphysis pubis. In our particular case of 


level umbilicus 
thalassemia major it was necessary to intro- 
duce the needle into the right side of the 
abdomen to avoid puncturing the enlarged 
spleen. 

When the needle is in the peritoneal cavity, 
the saline solution may be easily injected 
will be 


without saline 


recovered on aspiration with the syringe if 


resistance, and no 


only enough 


is injected to determine the 


* References 9 and 10 
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patency of the needle and the fact that it is 
free in the peritoneal cavity. The remaining 
saline solution is then discarded and the blood 
introduced by alternately drawing it into the 
syringe and discharging into the peritoneal 
cavity (Fig. 1). 

After the required amount of blood has 
been injected, the needle is withdrawn and 
the puncture covered with a dry, sterile dres- 
sing. If the patient is restless a sedative is 
given or he is restrained. The patient is then 
observed for a period up to 12 hours (par- 
ticularly with respect to melena) and dis- 
charged, unless complications, which are rare, 
have occurred. 


@20 ml. syringe 


three way stopcock 


#20 (dull) 


Figure 1 


REPORT OF A CASE 


The patient, a white baby girl, was first admitted 
to Genesee Hospital at the age of 4 months because 
of “dropping blood count.” One month prior to 
admission one of us (D. D.C.) had noticed pallor 
during a routine physical examination. There had 
been no evidence of illness prior to this date. A 
daily supplement administered for a 
month. Two days prior to admission the hemo- 


iron was 
globin was reported as 7.1 gm. per 100 cc. (Sahli) 
On admission for more exhaustive studies the pa- 
tient was found to be well developed and nourished 
but pale, with a yellowish tint to the skin. A firm, 
rather rubbery splenic edge was felt 3.5 cm. below 
the costal margin. A small umbilical hernia was 
present, and the mucous membranes appeared pale. 
No other gross abnormalities were found. 
Laboratory studies done during the two days 
following admission showed a microcytic, hypo- 
chromic anemia with an elevated reticulocyte count 
The 


(9%) and abnormal red-cell fragility. con- 
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BLOOD TRANSFUSION—INTRAPERITONEAL ROUTE 


sulting pediatric hematologist, Dr. Gerald Miller, 
reported that the laboratory findings were con- 
sistent with thalassemia major, and blood studies 
on both parents were consistent with thalassemia 
minor. 

The third day following admission the hemo- 
globin was reported as 5.2 gm. per 100 cc. (Sahli). 
Intravenous transfusions of 110 cc. each of citrated 
whole blood were given on two successive days, 
and two days later the hemoglobin was reported 
as 14.4 gm. per 100 cc. (Sahli) and the hematocrit 
42% (micromethod) and she was discharged from 
the hospital. 

Thereafter the child was given intravenous trans- 
fusions, with successively increasing technical dif- 
ficulties, at the ages of 5%, 7, and 9 months. It 
was then found to be impossible to give intravenous 
transfusions through the ordinary superficial veins 
or those on which cutdowns are commonly made. 
Therefore, at the age of 10 months she was given 
130 cc. of citrated whole blood intraperitoneally 
and two days later another 100 cc. in the same man- 
ner. After these procedures the hemoglobin and 
hematocrit values rose steadily to a high of 13.6 
gm. per 100 cc. of hemoglobin (Sahli) noted 10 
days after the last intraperitoneal transfusion. The 
patient tolerated the procedure well and showed no 
evidence of any change in the vital signs or any 


evidence of distress. It was, however, noted after 
the first transfusion that the umbilical hernia had a 
bluish tinge (Cullen’s sign: umbilical or perium- 
bilical darkening of the skin in intraperitoneal 
hemorrhage). 

The patient returned to the hospital two months 
later, at the age of one year, with a hemoglobin 
value of 6.2 gm. per 100 cc. (Sahli) and was again 
given an intraperitoneal transfusion with 100 cc. 
of citrated whole blood. Since then, up to the time 
of this writing, (age 17 months), she has had six 
intraperitoneal transfusions, always with highly 
satisfactory results and no disagreeable reactions 
whatsoever. These transfusions are graphically 


illustrated in Figure 2. 


COMMENT 

The advantages of a simple method of 
transfusing whole blocd (and other fluids) 
to certain patients are obvious. Those pa- 
tients who either because of their small size 
or because of having had repeated transfu- 
sions with resulting thrombosis of peripheral 
veins and the other local effects on the tissues 
of transfusions, particularly cutdowns, are 
very good candidates for this procedure. This 
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statement is true only if they do not need to 
have the blood volume restored within a 
matter of hours. 


Several questions have arisen with regard 
to possible complications in connection with 
intraperitoneal transfusions. 


1. Formation of Adhesions—Although 
‘there is still considerable discussion as to 
whether or not blood in the peritoneal cavity 
is unduly irritating, the consensus is that 
fluid blood is not harmful. Most surgeons 
will remove only the clots of blood found in 
the peritoneal cavity tollowing intraperitoneal 
hemorrhage in such conditions as ruptured 
ectopic pregnancy. In his discussion of this 
subject, Hedenstedt '® described the case of 
a one-year-old girl with aplastic anemia who 
had had 10 intraperitoneal transfusions of 
75 to 100 cc. each of heparinized whole blood 
prior to laparotomy for splenectomy. At 
operation the peritoneum was found to be 
“smooth and shining without any adhesions 
or other changes.” 

2. Perforation of the Bowel.—Experience 
indicates that the possibility of perforation 
of the bowel, with resulting peritonitis, is 
very remote. Porter and Carter stated 
that “if a short bevel needle is used and 
reasonable care taken, it is almost impossible 
to do any damage to the intestine, a fact 
attested by many observers.” 


3. Quantity of Blood.—Because of the 
slower entrance of blood from the peritoneal 
cavity into the blood stream, it is doubtless 
safer to administer a larger amount by intra- 
peritoneal transfusion than by intravenous 
transfusion. In his transfusions, however, 
Hedenstedt '° gave 13% of the calculated 
normal blood volume because he noted that 
if more than 20% of the normal blood vol- 
ume was given the abdomen was mildly dis- 
tended for 24 hours. As noted by Ebert,’ 
if the blood volume is normal and transfu- 
sions are used to correct anemia or hypo- 
proteinemia, care should be exercised to 
avoid dangerous increase in blood volume, 
and under these circumstances the intra- 
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venous transfusion should not exceed 20% 
of the normal blood volume. 

4. Isotonicity—Since the danger of tran- 
sient salt depletion and shock has been dem- 
onstrated by Darrow, using 5% dextrose 
solution intraperitoneally, it is unquestion- 
ably best to use as nearly an isotonic solution 
as possible. However, various investigators 
have used various preparations of red cells. 
Hahn and co-workers * used red cells sepa- 
rated by centrifuge and diluted with small 
amounts of saline. Hedenstedt *’ mentioned 
heparinized blood, and Siperstein ° used cit- 
rated whole blood. Although we used cit- 
rated blood, there is no objection to the use 
of heparinized blood if this is thought more 
advantageous. 

5. Transfusion Reaction.—Earlier workers 
questioned whether it was necessary to type 
and cross match blood for use im intraperi- 
toneal transfusion. Clausen,* in 1938, dem- 
onstrated that the red cells enter the circu- 
lation intact, retaining their specific blood 
type, and stressed the importance of match- 
ing the donor blood with the recipient’s. 


6. Discomfort—Apparently little, if any, 
discomfort is produced by the presence of 
blood in the peritoneal cavity, but it is note- 
worthy that four of Siperstein’s * five patients 
showed low-grade febrile reactions following 
intraperitoneal transfusion. Hedenstedt *° 
makes only the comment that some of the 
children “vomited a little.” 

It is theoretically possible that by the use 
of this procedure the hemoglobin values in 
cases of thalassemia major might be kept at 
a sufficiently high level to avoid some of the 
bone-marrow hyperplasia and bony deform- 
ity. Difficulties in intravenous administration 
are frequent in the practice of pediatrics, and 
intraperitoneal transfusion may prove to be 
of great value in those patients requiring 
repeated blood transfusions, such as those 
with thalassemia major, aplastic or hypo- 
plastic anemia, nutritional anemias, or any 
other anemia in which it is not necessary to 
restore blood volume within a matter of 
hours. 
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BLOOD TRANSFUSION—INTRAPERITONEAL ROUTE 


SUMMARY AND CONCLUSIONS 


A case of thalassemia major is presented 
in which intraperitoneal transfusions were 
used to produce a rise in the hemoglobin and 
hematocrit values. 

The technique of intraperitoneal transfu- 
sions is summarized. 

The advantages of this technique are men- 
tioned and possible complications discussed. 


3585 Ridge Road West. 
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Splenectomy in Sn fancy and Childhood 


The Question of Overwhelming Infection Following Operation 


RALPH GOFSTEIN, M.D. 
and 
SYDNEY S. GELLIS, M.D., Boston 


The recent report by King and Shu- 
macker,’ reviewing the incidence of infec- 
tions after splenectomy, suggests that this 
common operation is likely to be followed 
by meningitis or sepsis when performed in 
“arly infancy. Their series comprised ap- 
proximately 100 cases, but the age limits 
were not stated. Of five infants splenec- 
tomized under 6 months of age, four con- 
tracted meningitis (two meningococcal, one 
Hemophilus influenzae, and one of undeter- 
mined type) from 5 to 31 months following 
splenectomy, while the fifth died of an 
illness strongly suggesting septicemia | 
month after splenectomy. These authors 
were able to find one similar case in a care- 
ful review of the literature, although they 
refer to a communication from Dr. Colin 
Ferguson to the effect that nine infants 
splenectomized at the Children’s Medical 
Center under 6 months of age were alive 
and well one to six years later and that one 
child with a splenectomy at 71% months of 
age died one year later of tracheobronchitis. 
Since so few data are available to confirm 
their conclusions that splenectomy in early 
infancy is followed by a high incidence of 
serious infection and death, we have been 
prompted to review the records of the years 
1930-1954 at the Children’s Medical Center, 
comprising some 200 splenectomies nearly 
all performed on children under 10 years of 
age. Essentially this is the group reviewed 
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by Gross,* with some additions and omis- 
sions; cases were excluded in which the 
primary illness was a factor in susceptibility 
to infection (for example, leukemia) or in 
which some prior defect in the immune 
mechanism was known to exist, as in liver 
disease or nutritional failure. 

Of the 62 splenectomies performed for 
congenital hemolytic anemia during the 
period reviewed, 10 were performed in 
children under 6 months of age. In a post- 
operative follow-up period of three years, 
none of these, with the exception of the 
case mentioned by Ferguson, has had any 
difficulty. We have not been able to locate 
the record of this single exception. Two 
infants were only 2 months of age, four 
were 3-5 months, and four were 6 months 
of age when splenectomy was carried out. 
This indicates that splenectomy under 6 
months of age is not invariably followed 
by serious infection. Seven infants were 
between 6 months and 1 year of age at the 
time of splenectomy for congenital hemolytic 
anemia, and they have also had an unevent- 
ful course. Thus in 17 children under one 
year of age with splenectomy for congenital 
hemolytic anemia there were no apparent 
untoward sequelae. 

Of the 45 remaining cases, only 1 so far 
as can be determined had any serious illness 
following splenectomy. 

Case 1.—A boy, born Dec. 24, 1934, was first ad 
mitted to the Children’s Medical Center in 1937 
because of pallor and weakness for two months and 
dysuria and red urine for one day. The family his- 
tory was negative for congenital hemolytic anemia. 
Examination revealed slight lymphadenopathy and 
palpable liver and spleen. The red blood cell count 
was 900,000, hemoglobin less than 20%, white blood 
cell count 35,000, and reticulocytes 50%-75%. The 


urine contained hemoglobin and red blood cells. 
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INFECTION FOLLOWING SPLENECTOMY 


Following transfusions, his hemoglobin value rose 
to 70%. Studies revealed slightly increased fragility 
of red cells. 


In January, 1939, he was admitted again, with 
pneumonia and secondary anemia, and was treated 
with sulfapyridine with improvement. Other illnes- 
ses included measles at 2 months, bronchitis at 2 
years, and varicella at 3 years, apparently uncompli- 
cated. Because of the demonstration of increased 
fragility of the patient’s red cells, a splenectomy 
was performed on Jan. 4, 1940, when he was 6 years 
of age. He apparently was well save for recurrent 
colds until April 10, 1940, when he developed pro- 
gressive listlessness, fever, vomiting, and coma. 
Lumbar puncture yielded cloudy cerebrospinal fluid 
from which Type 19 pneumococci, Diplococcus 
pneumoniae were cultured; the child died 15 hours 
later despite therapy with sulfathiazole and specific 
rabbit antiserum. At autopsy, a diffuse pneumococ- 
cal (Type 19) meningitis was found, with mild 
otitis and pharyngitis. Blood culture was sterile, but 
there were signs of bronchial and interstitial pneu- 
monia. In all organs there were striking accumula- 
tions of islands of reticuloendothelial cells or chronic 
inflammatory cells and marked hyperplasia and 
hypertrophy of lymph nodes, with occasional toxic 
reaction. The liver showed minimal hemosiderosis. 
A review of the spleen was unremarkable. No 
studies of y-globulin were done on this child. 


Of 23 children with splenectomy performed 
for idiopathic thrombopenic purpura, only 
one was under one year of age, and splenec- 
tomy in this case had been done at another 
hospital. One patient was one year old. 
With the exception of these two, all the other 
patients were over 3 years of age and had 
no difficulty following splenectomy. 


Cast 2.—A boy born Jan. 25, 1952, at the age of 
6 days developed omphalitis, bloody stools, and 
severe impetigo following circumcision and required 
treatment with oxytetracycline and chloramphenicol 
(Chloromycetin). At the age of 6 months he had 
two hospital admissions for bronchopneumonia and 
anemia; a diagnosis of idiopathic thrombopenic 
purpura was made at this time. At the age of 6 
months, splenectomy was performed because bleed- 
ing due to the thrombopenia was not controlled by 
cortisone or corticotropin (ACTH). The patho- 
logical report was consistent with idiopathic throm- 
bopenic purpura. At 7 months of age he was hos- 
pitalized for one month because of pneumonia with 
dehydration and acidosis and at the age of 9 months 
with cough, fever, and otitis. His first admission to 
the Children’s Medical Center was at 10 months of 
age because of severe rectal bleeding, which was 
treated with chemotherapy and platelet transfusions. 


At 14 months of age he was readmitted because of 
severe varicella and rectal bleeding. 


At the age of 21 months he was admitted for 
Type 6 pneumococcal meningitis complicated by 
right hemiparesis and subdural effusion. At the age 
of 24 months he developed purulent arthritis of the 
left knee; no organism was isolated, however, but 
the patient responded to antibiotics. At this time 
studies of his y-globulin level showed it to be nor- 
mal. The child was Group O, with weak anti-A 
and no anti-B antibodies. At 24 months he developed 
right-sided convulsions and increased hemiparesis, 
probably related to the previous subdural effusions. 
At 25 months he developed croup, which was treated 
with chloramphenicol and was followed by thrush 
and Friedlander’s pneumonia. It was noted that the 
platelet level, which had remained tow despite the 
splenectomy, tended to rise with infections. At the 
age of 26 months he developed mumps and showed 
a rise in mumps hemagglutinin inhibition titer. In 
May, 1954, at 27 months of age, the patient developed 
Type 23 pneumococcal meningitis and bilateral pul- 
monary infiltration, thought possibly to be pulmo- 
nary moniliasis. Periodic y-globulin injections were 
then given without apparent benefit. In November, 
1954, bilateral burrholes were made, and the left 
subarachnoid space was found to be covered with 
cheese-like exudate. One month later he was ad- 
mitted for pyogenic arthritis of the left knee and 
again for purulent otitis media. Because of suspected 
aqueductal block, a ventriculoperitoneal shunt was 
done. Arthritis of the right hip recurred in Jan- 
uary, 1955; the hip was drained, but no organism 
was recovered, and he subsequently developed 
involvement of left hip, knees, and ankles and 
cellulitis of the feet. Repeated studies for agam- 
maglobulinemia and dysglobulinosis were nega- 
tive. In February, 1955, an adenoidectomy was 
performed. The child had another episode of 
bilateral parotitis at this time. His head had en- 
larged to 51 cm. On Feb. 18, 1955, he was admitted 
for rectal bleeding and treated with transfusions. 
X-ray studies showed no foci of osteomyelitis. He 
was admitted again on May 5, 1955, because of re- 
current fever and joint symptoms, with tenderness 
and spasm over the right hip and bilateral otitis. 
Repeated studies have failed to establish any defect 
of the immune mechanism, nor have they shown any 
focus of infection. The only siblings of this child 
are half-siblings, and they are well. 


Case 3.—A boy, born Aug. 5, 1951, was first ad- 
mitted to the Children’s Medical Center at 7 weeks 
of age because of hematemesis since 5 weeks of age. 
Studies revealed a platelet count of 72,000; stool 
guaiac test was positive and bleeding time and 
tourniquet test normal. Bone marrow was normal, 
with normal megakaryocytes. A diagnosis of throm- 
bocytopenic purpura was made. He then had several 
subsequent admissions for parenteral diarrhea, with 
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bronchitis and upper respiratory infections. On his 
fifth admission, in August, 1952, at the age of one 
year, a splenectomy was done because the child was 
walking and the thrombopenia had persisted. He 
was given cortisone preoperatively, with only a 
minimal rise in platelets. Five months after splen- 
ectomy he was readmitted with Type 23 pneumo- 
coccal meningitis, with organisms recovered from 
blood, cerebrospinal fluid, nose, and throat. X-rays 
snowed right upper-lobe pneumonia and left mas- 
toiditis. The child made a good clinical recovery ; 
subdural taps were negative, and he seemed to suffer 
no immediate ill effects. Two months later he was 
treated for multiple abcesses of the buttocks secon- 
dary to the penicillin injections from his pr vious 
admission. At the age of 27 months, he was read- 
mitted with Type 9 pneumococcal meningitis and 
made a good recovery with therapy. Three weeks 
later he was admitted with fever, and a positive cul- 
ture for Type 23 pneumococci in his cerebrospinal 
fluid was obtained, although no pus cells were found. 
This had occurred despite prophylaxis with heavy 
doses of oral penicillin. No treatment was given, and 
the child apparently recovered uneventfully. He was 
readmitted in May, 1954, because of fever, and 
though initial cerebrospinal fluid culture was nega- 
tive, the child’s blood culture and subsequent cere 
brospinal fluid cultures grew out Type 14 pneumo- 
cocci. He made a rapid recovery with penicillin and 
sulfadiazine. In June, 1954, he was readmitted be- 
cause of a draining left ear. On this admission, a 
left mastoidectomy was done. At operation some old 
decalcified bone was found. Intensive studies failed 
to reveal any defect of y-globulin, either quantitative 
or qualitative, although the child’s response to 
mumps hemagglutinin antigen injection showed no 
rise in antibody titer. In addition, the patient’s 
blood type was A and he had no anti-B hemag- 
glutinins. Studies by Dr. David Gitlin revealed nor- 
mal antibody formation against the various pneumo- 
cocci responsible for his previous illnesses. On this 
admission he had a brief illness, consisting of 
migratory arthritis and fever diagnosed as a serum- 
sickness-like response to penicillin. 

He then remained relatively well until March, 
1955. when he was admitted with pneumonia and 
pyuria. Intravenous pyelograms were negative. He 
was last seen in April, 1955, with left otitis. 


Of the remaining splenectomized patients, 
those with tumors, leukemia, portal hyper- 
tension, and storage diseases were excluded 
because of the nature of the primary disease. 
Of 18 patients ranging in age from 6 to 13 
years with splenectomy for rupture of the 
spleen, none had any subsequent difficulty. 
Of four children with Cooley’s anemia who 
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had splenectomy, one case is reported in 
detail because of the seeming relation of 
splenectomy to sepsis. 


Case 4.—This patient was born July 30, 1936, 
and was first admitted to the Children’s Medical 
Center at 3 months of age because of pallor and 
lassitude. Physical examination showed the spleen 
to be at the iliac crest and the liver 4 fingerbreadths 
below the costal margin. Hemoglobin was 4.7 gm.; 
red blood cell count, 1,500,000, and there were 
25.000 nucleated red blood cells per cubic milli- 
meter. Fragility studies revealed increased resist- 
ance to hypotonic saline. A diagnosis of Cooley's 
anemia was made, and over the next two years the 
patient required 19 admissions and was given 38 
transfusions, totaling 8500 cc. of blood 

Because of the diminishing interval between trans 
fusions and the subsequent failure of nucleated red 
cells to appear in the peripheral blood, a splen- 
ectomy was performed when the patient was 25 
months old. Following this, numerous nucleated 
cells made their appearance, and the interval be- 
tween transfusions lengthened from three weeks to 
two to three months. Six months after splenectomy, 
the patient developed arthritis of the right knee, 
apparently suppurative, although no organism was 
cultured. He began to have numerous upper- 
respiratory infections, mostly streptococcal, adenitis, 
pyoderma, felons, and acute stomatitis. At the age 
of 3% he was hospitalized at the Cleveland Clinic 
with pneumonia and ran a very stormy course. At 
41% years of age a tonsillectomy was done. In the 
period following splenectomy a total of 12,500 cc. 
of blood was given as periodic transfusions. X-rays 
later began to be consistent with Cooley's anemia, 
although the smears were never felt to be char- 
acteristic. At times oval cells were seen in the 
peripheral blood smears. 

At the age of 5%2 years, he was admitted to the 
Children’s Medical Center following 24 hours of 
fever, coma, and delirium. His hemoglobin was 42%, 
red cell blood count 2,200,000, white cell count 
26,000, with 57% polymorphonuclear leucocytes, 
33% \ymphocytes, 4% eosinophiles cell, 1 monocyte, 
and 22,000 nucleated red blood cells. Spinal fluid 
was normal, but blood culture was positive for pneu- 
mococci eight hours later. At autopsy, no source of 
infection was found. The only pathologic changes 
were consistent with Cooley’s anemia. 

This boy’s family history is interesting in that one 
sibling died at age 4 months of pneumonia and an- 
other at the age of 5 with the same illness. Both 
parents were of Syrian descent, and there was no 
other family history of Cooley’s anemia. Two other 
siblings were alive and apparently in good health. 
No studies of y-globulin or the immune mechanism 


were made in this patient. 
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INFECTION FOLLOWING 


COMMENT 

In the present series of 107 splenectomies, 
4 cases have been found with severe infec- 
tions occurring after splenectomy. One pa- 
tient had his splenectomy at 6 months, one 
at 1 year, one at 25 months, and one at 6 
years. In all four cases, pneumococcal infec- 
tions have played a major role. In the total 
series of 107 there were 17 patients splenec- 
tomized under one year of age. 

There appears to be a correlation between 
the splenectomy in these cases and severe 
sepsis. This series does not bear out the 
relationship between age at splenectomy 
and severe sepsis described by King and 
Shumacher,' for two of our cases were 
older children. The hazard of splenectomy 
in early life in the present series is not as 
great as that recorded by these authors. 

Gamma-globulin studies were carried out 
in two of our patients and failed to show 
any quantitative deficiency. In addition, un- 
published by Dr. William 
Kiyasu have shown no drop in y-globulin 
following splenectomy. We can speculate 
that splenectomy might induce qualitative 
changes in y-globulin, as yet unmeasurable, 
but against this is the observation that y- 
globulin failed to affect the course of one 
of the patients. It is also possible that the 
filter action of the spleen guards against 
bacteremia and septicemia, but data on this 


observations 


point are unavailable except in animal experi- 
ments. Rowley,’ however, has reported that 
splenectomized humans fail to show as good 
heterologous 


an antigenic to 


erythrocytes as do normal humans. 


response 


SPLENECTOMY 


CONCLUSIONS 

As with any post hoc study, only a limited 
and tentative conclusion is possible. From 
our series it would appear that splenectomy 
under one year of age is infrequently fol- 
lowed There 
however, appear to be a correlation between 
splenectomy and sepsis, apparently independ- 


by severe infection. does, 


ent of age. The incidence of this correlation 
does not would 
appear from the data of King and Shu- 
macher,' and in our series amounts to about 
5%. 


seem to be as great as 


In two of our four cases severe infec- 
tions pneumonia had _ preceded 
splenectomy. The nature of this proneness 


such 


as 
to sepsis or meningitis awaits further studies. 


SUMMARY 


Two hundred seven cases of splenectomy 
were reviewed for possible sequelae of severe 
infection. One hundred cases were excluded 
because of the underlying condition for which 
splenectomy was performed. Of the remain- 
ing 107 cases, 4 were apparently followed 
by severe infection. Two occurred in infants 
splenectomized under one year of age; the 
other two cases were in older children. 
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rognoslic Significance of Globulinuria 


in the ephrotic Syndrome 


An Electrophoretic Study of Urinary Proteins in the Nephrotic Syndrome and 


Acute Glomerulonephritis 


WALTER HEYMANN, M.D. 
CAROLINE GILKEY 

and 

MILDRED LEWIS, Cleveland 


Globulin was detected in protein-contain- 
ing urine for the first time in 1866, by 
Lehman.‘ From then on, several studies * 
have dealt 
globinuria to the outcome of renal diseases. 


with a possible relationship of 
Discrepancies in the results and conclusions 
obtained may be due to the use of older, inac- 
curate methods and to the fact that single or 
individual 


few examinations were done in 


cases. Further confusion also derived from 
the poorly defined classification of cases used 
for investigation, usually grouped under the 
We will confine 
our communication to 11 children who suf- 
fered. from acute postinfectious hemorrhagic 


term of “Bright’s disease.” 


glomerulonephritis and to 32 children sufier- 
ing from the nephrotic syndrome. According 
to a recently proposed classification,’® chil- 
dren who had the nephrotic syndrome in its 
so-called “pure form” were not separated 
from children who at one time or another 
had the disease with hematuria, hyperten- 
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sion, or azotemia. According to this concept, 

the latter picture represents a stage of the 

same entity. 
MATERIAL 


AND METHODS 


The nephrotic children were divided into three 
groups. A good prognosis seemed justified in 20 
children, who remained free of hematuria, azotemia, 
and hypertension and in whom a good response to 
corticotropin (ACTH) or cortisone was regularly 
obtained. Three children given a guarded prognosis 
had episodes of gross hematuria, and at times had 
some azotemia and hypertension. The six patients in 
whom the outlook was thought to be grave died of 
renal failure during the two and one-half years of 
observation. Three further patients were investi- 
gated in a stage of arrested, not progressive, renal 
disease resulting from a previous nephrotic disorder. 
At the time of the study, they had some proteinuria, 
hypertension, and fluctuating moderate azotemia 5 
to 10 years after their nephrotic syndrome had sub- 
sided. The final prognostic evaluation of these chil- 
dren rested on evidence obtained during the two 
and one-half years of observation. In 15 of the 32 
nephrotic children studies of the urinary proteins 
14 times at various intervals 
\ total of 106 
determinations were obtained in this group. In eight 
nephrotic children urine was obtained 14 times be- 
fore and again three to four days after proteinuria 
had started to decrease owing to corticotropin or 
In 11 patients with acute 


were obtained 2 to 
during the course of their disease. 


cortisone administration. 
postinfectious hemorrhagic glomerulonephritis, urine 
was obtained for study within two weeks after onset 
of the disease. In all these patients urine was col- 
It was kept without 
Total 
out 


lected over a 24-hour period. 
preservative in the icebox during that time. 
urinary protein determinations were carried 
according to Shevky and Stafford.1! The electro- 
phoretic study of urinary proteins was carried out 
with the conventional Tiselius method. The deter- 
minations were run for three hours with 15 ma. at 
a temperature of 1.5 C. Barbital (Veronal) buffer 
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Fig. 1—Quantitative determinations of protein 
excretion (grams per 24 hours) in the urine of 32 
nephrotic children. The values are grouped accord- 
ing to prognostic evaluation. 


Albumin 9m/24 hr 
5+ 
e 
8 
co 
ee 
2+ got 
@o 
8 © 


Nephrotic Syndrome: Prognosis good ° 


ALB. / GLOB. RATIO 
» 
° 
= 
> x 
ee 
° 
° — 
ir 


NEPHROTIC SYNDROME: PROGNOSIS GOOD O 
" DOUBTFUL @® 
" POOR @ 
ACUTE GLOMERULO NEPHRITIS ———— X 


Fig. 3.—Albumin globulin ratio in the urine of 32 
nephrotic patients and 11 children with acute glom- 
erulonephritis. The values for the nephrotic patients 
are grouped according to prognostic evaluation. 


doubtful 
poor 
Globulin gm/24 hr 


Fig. 2—Quantitative determinations of albumin and globulin excretion (grams per 24 hours) 


in the urine of 32 nephrotic children. Values are grouped according to prognostic evaluation. 
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(data chosen with most marked 


Fig. 4.—Data obtained in 24 individual nephrotic patients. The values chosen from repeated 


determinations in the same patient correspond to the most marked degree of proteinuria. 


(pH 8.5 and ionic strength 0.1) was used. The 
urinary protein concentration was adjusted by dilu- 
tion or concentration to 1.5% before determinations 
were carried out. 


RESULTS 

The amounts of proteins lost in the urine 
in 24-hour periods in 32 nephrotic children 
are shown in Figure 1. The 72 determina- 
tions were obtained before treatment with 
corticotropin or cortisone was started at vari- 
ous times during the course of the disease. 
Even though there does not seem to be a 
significant difference in the intensity of pro- 
teinuria between the three prognostically dif- 
ferent groups, it is worth noting that none of 
the patients with “benign” nephrosis excreted 
(in 42 determinations) more than 5.8 gm. of 
protein per day, while eight urine samples 
(in a series of 30 determinations) obtained 
from nine of the children who at some time 
had hematuria, hypertension, and azotemia, 
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EFFECT OF ACTH OR CORTISONE 


ALBUMIN / GLOBULIN 
RATIO IN URINE 


NAME OF PATIENT: PK. M. B. PS NB. GW. DK. O'C. 
BEFORE HORMONE TREATMENT: © 


3-4 DAYS AFTER HORMONE INDUCED 
DECREASE OF PROTEINURIA: @ 


Fig. 5.—Effect of corticotropin or cortisone on the 
albumin-globulin ratio in the urine of eight nephrotic 
children. 
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GLOBULINURIA THE NEPHROTI( 


SYNDROME 


REPEATED DETERMINATIONS OF ALBUMIN / GLOBULIN RATIO 
IN URINE OF I3 NEPHROTIC CHILDREN. 
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Fig. 6.—Albumin-globulin ratio in the urine of 13 nephrotic children obtained repeatedly in 


the same patient during the course of the disease. 


showed 6 to 13 gm. of protein per 24 hours.+ 
Figure 2 shows the electrophoretic deter- 
mination of albumin and globulin excreted 
per day in these specimens. Among the three 
prognostically different groups there is no 
significant difference in the amounts of albu- 
min excreted per day. However, none of the 
40 determinations obtained in the 20 children 
with so-called “pure lipid nephrosis” yielded 
globulin values in excess of 2.0 gm. per day, 
whereas 11 of 29 urine specimens obtained 
from 9 nephrotic children who had had hema- 
turia, hypertension, or azotemia yielded be- 
tween 2.1 and 6.15 gm.t In terms of the 
urinary albumin/globulin ratio (A/G ratio) 
(Fig. 3), none of the patients with benign 
nephrosis had a value lower than 1.1, where- 

7+ Owing to the ineauality of the studies per- 
formed in the two groups, these data do not lend 
themselves to statistical evaluation. 

t Owing to the inequality of the studies 
formed in the two groups, these data do not 
themselves to statistical evaluation. 


per- 
lend 


as 7 of 29 urine specimens obtained from the 
nine patients that did or still may develop 
renal failure yielded values between 0.38 and 
1.1.§ It should be pointed out that the A/G 
ratio in the urine of 11 cases of acute glo- 
merulonephritis was six times less than 1.0 
and five times between 1.3 to 1.85. 

Considering that the data noted in ne- 
phrotic children were frequently obtained 
repeatedly in the same patient during various 
phases of the disease, a statistical evaluation 
of the results should be based on single repre- 
sentative data obtained from individual pa- 
tients.|| For this purpose values were chosen 
from repeated determinations obtained in 
the same patient that corresponded to the 
most marked degree of proteinuria quantita- 

§ Owing to the inequality of the studies per- 
formed in the two groups, these data do not lend 
themselves to statistical evaluation. 

|| Dr. George F. Badger, Professor of Biostatis-- 
tics, Western Reserve University School of Medi- 
cine, gave help and guidance in this evaluation. 


573 


‘ 
4 
qs 
] 
ane 
ae 
‘ 
j 
> < 
: 
ab 
| 


M. A. 


URINARY 


JOURNAL 


GLOBULIN EXCRETION 


OF DISEASES+ OF CHILDREN 


IN gm. PER DAY. 


> 
Pa) 

4 
o 

z 

= 3 

S 2 


1.9 gm. 


DURATION IN MONTHS 246 8 W 2 14 18 20 22 24 
DURATION IN YEARS 234567 8 9 10 
KAZ. oo BACS. BERN. ———e ROB. 
BUR. SAND. >——o WELK. 0+ +40 WAR. 
CAR STAR. KLE. KRE. @ 


Fig. 7.—Excretion of globulin (grams per day) in the urine of 16 nephrotic children obtained 
{I repeatedly in the same patient during the course of the disease. 


tively determined by the urinary excretion of 
total proteins per 24 hours. Figure 4 shows 
these data. It can be seen that under these 
conditions proteinuria was severer in ne- 
phrotic children in whom progressive renal 
disease had developed (P<0.01) and that 
this was due chiefly to an increased excretion 
of globulins. The average A/G ratios were, 
correspondingly, 2.25 for the prognostically 
benign group and 1.06 for those in whom the 
disease took a progressive course. The dif- 
ference noted is significant in that the P value 
was smaller than 0.01. 

It has been shown that hormone-induced 
diuresis is regularly preceded by a decrease 
of proteinuria.’* It thus seemed of interest to 
investigate whether corticotropin or cortisone 
alters the excretion of albumin or globulin 
predilectively. In eight nephrotic patients 
electrophoretic studies of the urine were 
obtained 14 times before hormone treatment 
‘was started and were repeated three to four 
days after proteinuria had started to decrease. 
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Figure 5 shows that no regular effect of these 
agents on the urinary A/G ratio was noted 
at a time when total protein excretion had 
already been decreased. 

Figure 6 represents values for the A/G 
ratio, and Figure 7, the amounts of globulin 
excreted in the urine in grams per 24 hours 
obtained in 50 repeated examinations during 
the course of the disease in 16 nephrotic 
patients. None of the nephrotic children in 
whom the prognosis seemed favorable had a 
ratio of less than 1.4. Only patients with 
definite evidence of renal failure or children 
with gross hematuria, hypertension, fluctu- 
ating azotemia, and unsatisfactory response 
to hormone treatment had values below 1.4. 
It should be noted that in some patients the 
ratio reversed during the course of the dis- 
ease, from high to low values and vice versa 
(Fig. 6; Bern., Sand., Crai., Robin). The 
ratio is thus not fixed and not necessarily 
predetermined at the onset of the disease. 
In Figure 7 it can be seen that amounts in 
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GLOBULINURIA IN THE NEPHROTIC 


excess of 1.9 gm. of globulin were excreted 
only by nephrotic children with poor or 
doubtful prognosis. It has to be emphasized 
again that this was not predetermined in 
early phases of the disease and that these 
data, naturally, depended to a great extent 
on the amount of urine excreted per 24 hours. 


COMMENT 

The foregoing studies reveal that an in- 
creased amount of globulin is frequently ex- 
creted in the urine of nephrotic children in 
whom the renal lesion progresses to glomeru- 
lar fibrosis and atrophy. A urinary A/G 
ratio less than 1.1 (or a urinary excretion of 
globulins in excess of 45% of the total pro- 
teins) is of poor prognostic implication. 
Secause the amounts of urinary globulins 
excreted in 24-hour periods are dependent 
on urinary output, which in turn depends in 
part on the tendency to develop edema and 
ascites, these latter figures are less depend- 
able. Still, an excretion of more than 2 gm. 
of globulin within 24 hours has only been 
noted in children who ultimately died in 
renal failure. It is to be noted that the A/G 
ratio in the urine of children with acute post- 
infectious hemorrhagic glomerulonephritis is 
around 1.1. If Blackman’s * contention is 
correct, that a high globulin concentration 
in the glomerular space promotes crescent 
and adhesion formation, the lower total pro- 
tein concentration and the usually short dura- 
tion of proteinuria in glomerulonephritis 
would provide an explanation for a different 
prognostic implication of a similarly low 
A/G ratio in acute glomerulonephritis. The 
prognostic value of an A/G ratio of less 
than 1.1 or of an excretion of more than 
2.0 gm. per day of globulins in the urine of 
nephrotic children is limited in that this find- 
ing has not necessarily been obtained in early 
phases of the disease. A further limitation 
has to be recognized in the possible reversi- 
bility of the A/G ratio during the course of 
the renal disease (Fig. 6; Crai., Robin). Yet 
in four instances (Fig. 6; Sand., Bern., War., 
and Fig. 7; Stev.) this test indicated a malig- 
nant course at a time when other symptoms 
(hematuria, azotemia, creatinine retention, 
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hypertension, hyperphosphatemia, or hyper- 
potassemia) did not justify a similarly grave 
prognosis. The only other indication of a 
poor outlook available at the time in these 
four patients was the unsatisfactory response 
to hormone therapy (incomplete diuresis in 
four, and convulsions not due to hypocal- 
cemia in one of these children).’* It is of 
interest that the effect of corticotropin or 
cortisone on proteinuria in the nephrotic 
syndrome is not associated with a selective 
effect on the excretion of albumin or globulin. 
If one accepts the view '* that globulins pro- 
mote adhesion and crescent formation in the 
glomeruli, the hormone-induced decrease of 
proteinuria, which concomitantly decreases 
the concentration of globulins in the glomeru- 
lar space, could possibly explain the favorable 
effect that the planned long-termed adminis- 
tration of these hormones seems to have on 
the course of the disease.** This assumption 
is, however, hypothetical. 


SUMMARY 

Urinary proteins were studied by electro- 
phoresis (Tiselius method) in 11 children 
with acute glomerulonephritis and 32 chil- 
dren suffering from the nephrotic syndrome 
(109 determinations ). 

Twenty-four-hour losses of urinary pro- 
tein in excess of 6 gm., losses of globulin 
in excess of 2.1 gm., and an A/G ratio in the 
urine of less than 1.1 were only noted in 
nephrotic children whose disease progressed 
to renal failure. 

When corticotropin (ACTH) or cortisone 
diminish proteinuria, the urinary A/G ratio 
is not specifically affected. 

The A/G ratio in the urine of children 
with acute glomerulonephritis varied between 
0.3 and 1.85. Because proteinuria is less 
marked and lasts less long, the magnitude of 
urinary globulin excretion is, however, much 
smaller than in the nephrotic patient. 

In spite of certain limitations, the extent 
of globulinuria and the determination of the 
A/G ratio in the urine proved to be of prog- 
nostic value in four instances in which defi- 
nite evidence of ensuing renal failure was not 
yet available. 
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Granuloma fo 


HAROLD L. BEDDOE, M.D., Richmond, Va. 


The general review article by Symmers * 
leaves little to be added to the description of 
the pathology of extraintestinal granulomas 
due to Enterobius vermicularis. The purpose 
of the present report is simply to describe a 
case of Enterobius granuloma in the pelvic 
peritoneum of a 16-month-old white girl, ap~ 
parently the youngest patient so far reported 
in whom such lesion has been found. 

Symmers reviewed the world literature 
and found 16 cases of pelvic peritoneal le- 
sions containing Enterobius or its ova, and 
he added two such cases of his own as well 
as a third case of a granuloma in a ureter. 
Only 2 of these 18 peritoneal granulomas 
were of clinical significance, the remainder 
being incidental necropsy or surgical find- 
ings. 

Since publication of Symmers article, there 
have been other case reports of granulomas 
due to Enterobius in the female genital tract 
and the abdominal cavity.* 

Fatheree and co-workers * reported a case 
of abscess in the posterior wall of a uterus 
removed because of low back pain and retro- 
version in a 26-year-old woman. The abscess 
contained eggs and an adult Enterobius and 
was an incidental finding considered by the 
pathologist as not responsible for the clinical 
signs and symptoms. The peripheral blood 
showed 14% eosinophiles. 

Gill and Smith* reported two cases of 
typical Enterobius granulomas of the ovary, 
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neither being of surgical significance. In one 
case a woman aged 37 was operated on in 
early gestation because of severe edema and 
hypertension. There was a 0.5 cm. nodule 
beneath the serosa of one ovary which was 
a typical granuloma containing Enterobius 
ova. The second case was in a 29-year-old 
woman undergoing elective surgery. A 1.2x- 
0.6x0.8 cm. polypoid mass was found on one 
ovary which contained both ova and adult 
worms. The peripheral blood picture was not 
mentioned in either case. 

Nairn and Duguid® found an Oxyuris 
granuloma in endometrial tissue removed 
from a woman of 45 years during routine 
curettement several days prior to hysterec- 
tomy for prolapse of the uterus. No other 
signs of Oxyuris infestation were found in 
the uterus when subsequently examined. 
‘suffered from 


The patient related that she 
worms on and off for 30 years” but had not 
sought treatment. She had last noticed worms 
in her stools about two months prior to her 
hospital admission. The authors state that 
pruritus and menorrhagia of six months’ 
duration were the only symptoms present 
which might have been related to the worm 
infestation. 

Heim * discovered several small, pea-sized 
nodules just above the right sacrouterine lig- 
ament in a woman of 30 years. Previous pel- 
vic examination had revealed a nodular en- 
larged uterus and the firm nodules on the 
right sacrouterine ligament. The peripheral 
blood cell count showed 5% eosinophiles. A 
diagnosis of endometriosis was made, and 
exploratory operation was done because of a 
desire of the patient to have children. 

The pathologist’s report was “granuloma 
with masses of worms in the interior.” After 
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the operation pinworms were found in the 
patient’s stools. 

Heim believes that the worms entered the 
peritoneal cavity through the genital tract. 
He did not think the nodules were responsi- 
ble for any clinical symptoms or for the thin 
adhesions present in the pelvis which were 
found at operation. 

In his conclusions Symmers says: “Oxy- 
uris only exceptionally causes pathologic 
changes in the tissues, its pathogenicity in 
this respect being trivial; nevertheless, it 
can, on rare Occasions, alone produce such 
changes, and a more definite stand must be 
taken on this subject than that of such au- 
thors as Lane and Napier.” 

Lane ® states : “The worm rarely does con- 
spicuous harm, but careful examinations have 
shown the hosts’ health to be subnormal,” 
and “Further study will no doubt take up the 
question of the extent to which treatment has 
rid a host of other infections which too may 
have injured health.” 

Napier" believes no very convincing evi- 
dence has been presented that Enterobius 
vermicularis may cause lesions in the intesti- 
nal tract. He is not impressed with evidence 
of acute or subacute appendicitis due to the 
worm, or even of its predilection for that 
organ. Napier concludes: “There is a little 
evidence that in heavy infections in ill-nour- 
ished children some invasion of the mucosa 
may take place with resultant diarrhoeal and 
other disturbances but with this possible 
exception it seems very doubtful if any of the 
varied symptomatology that is popularly at- 
tributed to this worm is really caused by it.” 

The case reported herein clearly demon- 
strates that E. vermicularis can produce clin- 
ically significant pathology and symptoms 
that may be confusing to the physician. Inas- 
much as the widespread prevalence of thread- 
worm infestation in children has been demon- 
strated repeatedly, the clinician should 
consider the possibility of an Enterobius 
granuloma in the differential diagnosis of a 
pelvic mass in children. 

There are three features of the present case 
which make it worth recording. These fea- 
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tures are (1) the large pelvic granuloma 
which produced the symptoms leading to 
surgical intervention, (2) the demonstration 
of E. vermicularis ova and fragment of adult 
worm in the granuloma, and (3) the age of 
the patient, the youngest so far recorded. 


REPORT OF A CASE 


A 16-month-old white girl was admitted to St. 
Elizabeth’s Hospital on May 9, 1955. The chief 
complaint, as given by the mother, was constipation, 
with the stools much smaller in circumference than 
usual. 

The child had been healthy and well from birth 
until April 18, 1955. At that time the patient de- 
veloped fever (temperature 103 F), appeared ill, and 
had a dry, hacking, paroxysmal cough. The mother 
noted that the child appeared to be “sore” all over 
and cried if touched or picked up. She was treated 
by the family physician for bronchitis; penicillin 
and one of the “mycins” were given. Within 48-72 
“hours the cough had subsided, but nausea, vomiting, 
and diarrhea appeared. This was attributed to the 
antibiotics, which were stopped. 

Within another 24-48 hours, the nausea, vomiting, 
and diarrhea cleared up, and the child felt much 
better, but the mother began to notice the “pencil” 
stools. The child was examined by a pediatrician, 
and a rectal mass was felt; so she was referred in 
for study. 

On admission the patient was noted to be a pale, 
well-nourished, 16-month-old white girl, who did 
not appear ill. She weighed 22 lb. and seemed to be 
alert and oriented. Physical examination was within 
normal limits, except that on rectal examination a 
large, firm fixed mass filled the pelvis. This mass 
could not be felt abdominally. No lymphadenopathy 
was present. 

Blood tests showed 11 gm. (72%) of hemoglobin, 
with 4,450,000 RBC. WBC numbered 12,750, with 
polymorphonuclear leucocytes 36%, lymphocytes 
52%, and eosinophiles 12%. Rectal temperatures 
ranged between 99 and 100.2 F. 

On May 19, cystoscopic examination was carried 
out, and it was felt that an extrinsic lesion was 
compressing the bladder forward. On May 11, 1955, 
laparotomy was done, and the pelvis was found to 
be distorted by a retroperitoneal mass, which felt 
like a large matted group of lymph nodes, filled the 
peritoneum beneath the cul-de-sac, and extended up 
along the internal iliac vessels. In addition, large 
smooth shotty lymph nodes (the size of lima beans) 
were present up the aortic chain. The sigmoid colon 
was adherent into the cul-de-sac by what was 
thought to be malignancy or chronic inflammatory 
tissue. The sigmoid was freed, and this tissue re- 
moved for biopsy. The remaining intra-abdominal 
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PERITONEAL GRANULOMA—ENTEROBIUS VERMICULARIS 


organs were not unusual in size, shape, appearance, 
or consistency. 

The postoperative course was uneventful, with 
rectal temperatures ranging from 99-101 F. X-ray 
of the chest was within normal limits, except for 
some mediastinal shift to the left, cause not apparent. 


Fig. 1.—A, photomicrograph showing ova of 
Enterobius vermicularis in foreign-body granuloma; 
reduced approximately % from mag. x 100. B, 
higher power view of ova; reduced approximately 
14 from mag. X 400. 


Fig. 2.—Photomicrograph showing fragment of 
body of adult worm in foreign-body giant cell; re- 
duced approximately 4% from mag. x 409. 


A P. P. D. skin test (intermediate strength) was 
negative. 

Pathological examination of the gross structure 
revealed a 0.5 cm. wedge-shaped piece of firm, gray 
tissue. Microscopic examination of sections showed 
fibrous connective tissue tending to form a capsule 
around a small central zone of necrotic tissue in 
which were numerous oval eggs of E. vermicularis 
and several foreign-body giant cells (Fig. 14). 
There was a dense, diffuse infiltration of chronic 
inflammatory cells, most of which were eosinophiles. 
Folded larvae were present in some ova, although 
most ova contained only the characteristic basophilic 
chromatin aggregates of the later stages of seg- 
mentation (Fig. 1B). 

Near the edge of the specimen, at a deeper level in 
the paraffin block, there was found a fragment of the 
body of an adult worm completely surrounded by 
foreign-body giant cells (Fig. 2). Remnants of the 
shell of degenerated ova could be seen in some of 
the sections. 

The importance of examining several sections in 
a given block of tissue, as emphasized by Symmers, 
was well demonstrated in this case. The fragments 
of the adult were found in deeper levels of the 
specimen, where only occasional ova were found. 


COM MENT 


All reported cases of pelvic peritoneal 
granulomas have been in female patients. 
Adult female threadworms or ova have been 
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found in vagina, cervix, uterus, and Fallopian 
tubes. Passage of adult threadworms through 
the normal intestinal wall has never been 
demonstrated. The genital tract is considered 
to be the route by which E. vermicularis 
reaches the peritoneal cavity. There is noth- 
ing in the present case to implicate any other 
mode of entry. 

One postulation to explain all the signs and 
symptoms of this case would be that the 
female worm or worms entered the peri- 
toneal cavity through the genital tract and 
incited the granuloma. Extension of the re- 
sulting lymphadenitis upward via the aortic 
(demonstrated at surgery) and posterior 
mediastinal lymphatic chain could have been 
responsible for the fever and cough noted 
three weeks prior to hospitalization. The 
lymphadenitis subsided under antibiotic ther- 
apy, but the pelvic mass continued to increase 
in size to produce the “pencil-like” stools 
by pressure upon the rectosigmoid area. 

Three months after the operation the pa- 
tient was reported to be free of symptoms 
since release from the hospital, with normal 


appetite and weight increase.7 


+ Kiser, J. 


author. 


B.: Personal communication to the 
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SUMMARY 


\ granuloma of the pelvic peritoneum due 
to E. vermicularis is reported. This is the 
20th such lesion reported in the literature 
and only the 3d one to directly cause symp- 
toms leading to surgical intervention. The 
16-month-old girl is the youngest in whom 
such lesion has been reported. 
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Further Search for Neurological Disturbances 


DON L. THURSTON, M.D. 

JEAN HOLOWACH, M.D. 

and 

JAMES L. O'LEARY, M.D., St. Louis 


In a preliminary report' we described 
our findings in 39 children who had received 
topical applications of Asterol (2-dimethyl- 
amino-6 | 8-diethylaminoethoxy | -benzothia- 
zole) dihydrochloride for the treatment of 
tinea capitis. Pertinent to this subject was 
the high incidence (38%) of abnormalities 
in the pretreatment EEG’s of these patients. 
Two children developed hallucinations dur- 
ing therapy, and three others showed electro- 
encephalographic changes only. Reapplication 
of Asterol in polyethylene glycol (Carbo- 
wax) to four of these patients for prolonged 
periods of time failed to reproduce these 
findings. We have extended our search for 
neurologic disturbances, and it is the purpose 
of the present communication to describe 
and review our experience with a total of 
151 children, who were observed for signs 
of neurotoxicity associated with the adminis- 
tration of Asterol. 

All of the patients in this study were 
obtained from the tinea-capitis clinic at this 
hospital. The patients were divided into two 
groups as follows: The first consisted of 
77 cases (of which 39 were previously re- 
ported) treated with 5% Asterol dihydro- 
chloride in a polyethylene glycol base oint- 
ment. Since we considered the possibility 
that neurotoxicity might be facilitated by 
the child’s sucking his fingers after rubbing 

Submitted for publication Nov. 28, 1955. 
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his hand on his head or by sucking his 
Asterol-impregnated skull cap, we sought 
to decrease the drug residue on the scalp 
by using 5% Asterol dihydrochloride in a 
vanishing cream base ointment in the second 
group of 74 children. 

An initial electroencephalographic and 
neurologic examination was made prior to 
treatment in all of the children who received 
Asterol in polyethylene glycol and in 23 of 
those who were treated with Asterol in 
vanishing cream. The neurologic and elec- 
troencephalographic studies were repeated 
monthly or at shorter intervals until treat- 
ment for tinea capitis was concluded, For 
EEG’s eight scalp electrodes were used 
routinely with interconnected ear grounds. 
Bipolar combinations between neighboring 
electrodes were recorded upon an eight- 
channel Grass electroencephalograph, using 
a sensitivity of 6 to 8 mm. per 50uv. Each 
recording lasted 24 minutes, and children 
old enough to understand the request were 
hyperventilated vigorously for 2 minutes, 
followed by a 2-minute posthyperventilation 
record. In classifying the records we took 
into account maturation factors and allowed 
a significant latitude in interpreting the 
amount of slow activity which might appear 
in children of the same chronological age. 
No record was classified as slow that we 
did not believe to contain an excess after 
variability had been taken into account. 

After the initial neurologic examination 
and EEG, the parents were instructed to 
apply 5% Asterol ointment morning and 
night, using 2 ounces (60 cc.) weekly. The 
scalp was shaved or clipped closely once 
weekly and shampooed every second day. 
No instructions were given concerning the 
use or care of skull caps. Whereas all of 
the patients treated with Asterol in poly- 
ethylene glycol had serial EEG’s taken, this 
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applied only to 23 of the 74 patients receiv- 
ing Asterol in vanishing cream. Comparisons 
between the two groups therefore had to be 
made on the basis of signs of clinical neuro- 
toxicity. 

The age range in these children was 9 
months to 14 years, and the distribution 
was comparable in the two groups. The 
total duration of treatment with Asterol in 
polyethylene glycol was 916 weeks (77 
cases), with an average of 11.9 weeks. 
Asterol in vanishing cream was used for 
a total of 903.5 weeks (74 cases), with an 
average of 12.2 weeks. 

In addition to the five cases reported 
previously,’ there was one child who devel- 
oped hallucinations after five weeks’ treat- 
ment with Asterol in polyethylene glycol. 
The EEG obtained prior to treatment was 
interpreted as borderline slow dysrhythmia 
for age. The EEG at the time of the hallu- 
cinations had significantly higher voltage 
than previously, and there were several runs 
of spike-like processes. The child made an 
uneventful recovery and was discharged 
after three days’ hospitalization. Treatment 
with Asterol was reinstituted a week later 
and continued for seven weeks, during which 
time 10 ounces (300 cc.) of Asterol was 
used. Repeated EEG’s and clinical examina- 
tions revealed no significant change from 
the pretreatment findings, and there was no 
further evidence of toxicity. 

There were no clinical signs of toxicity 
in the children who were treated with Asterol 
in vanishing cream. Of those on whom serial 
EEG’s were made, one showed slow spikes 
in a sleep EEG after 19 weeks of therapy, 
and two others had inconstant changes in 
the EEG patterns. In these three cases, all 
of the alterations noted were accountable 
on the basis of day-to-day variations in 
records of their age range. In no instance 
did new frequencies appear in these records. 

One 7-year-old boy, who had a history 
of a febrile convulsion at the age of 4 years, 
failed to return after six weeks of therapy, 
at which time he was asymptomatic. Another 
patient, aged 8 years, had a sibling subject 
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to febrile seizures; this child received 16 
weeks of therapy without ill effect. 

Although there is a statement on the 
package of Asterol warning against the use 
of the drug in children under 2 years of 
age, we had occasion to see a 9-month-old 
white girl who was treated with Asterol in 
vanishing cream from Nov. 9, 1954, to Jan. 
18, 1955. The tinea capitis was cured with- 
out any clinical signs of neurotoxicity. 

In our over-all experience with both forms 
of Asterol, we have observed six cases where 
there were EEG changes, clinical neurotox- 
icity, or both, concurrent with the adminis- 
tration of Asterol in polyethylene glycol .This 
number includes all episodes, regardless of 
factors other than Asterol which might have 
influenced or provoked the reaction. The 
duration of treatment with Asterol before 
the reaction ranged from 12 to 60 days, 
with an average of 33 days. Five of the six 
cases were again treated with Asterol; the 
duration of this second exposure ranged 
from 35 to 75 days, with an average of 54.4 
days. In spite of the fact that in every pa- 
tient the duration of the second exposure 
was greater than that of the first course of 
the drug, there was not a single instance 
of toxicity as revealed by the clinical history, 
by the EEG, or neurologic examination. 


COMMENT 


One patient who was being treated with 
Asterol in polyethylene glycol had EEG 
changes without clinical symptoms after 
sucking his Asterol-impregnated skull cap. 
This led to consideration of the possibility 
that it was the oral ingestion of the drug 
which provoked neurologic reactions. Since 
thumb sucking is common in young children, 
it was not unreasonable to assume that a drug 
applied to the scalp might find its way to 
the child’s fingers and thence to the mouth. 
The vanishing cream base was consequently 
used in an effort to reduce the amount of 
residual ointment on the scalp. The hy- 
pothesis that oral ingestion was responsible 
for toxicity was supported by the absence 
of any signs of clinical neurotoxicity in the 
74 children who were treated with Asterol 
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in vanishing cream compared with 3 patients 
who developed hallucinations in the Asterol 
in polyethylene glycol series. 

[he reaction apparently associated with 
the administration of Asterol in polyethylene 
glycol evades good definition. Be it sensi- 
tivity, allergy, idiosyncrasy, or toxicity, the 
most significant fact is the failure of the 
renewed application of the drug over a long 
period of time to provoke the same evidence 
of toxicity that appeared during the first 
course of therapy. Indeed, the literature con- 
tains but one report where the second appli- 
cation of the drug produced renewed signs 
of toxicity.* 

Our experience shows that it is necessary 
to obtain pretreatment EEG’s and neuro- 
logical data if any valid interpretation is 
to be made of reactions during therapy. This 
is particularly important in children, as 38% 
of the initial EEG records showed activity 
outside the normal range for age. 


SUM MARY 
Seventy-seven children were treated for 
tinea capitis with 5% Asterol (2-dimethyl- 
amino-0- [ 8-diethylaminoethoxy | -benzothia- 
zole) dihydrochloride in a polyethylene glycol 


ADMINISTRATION 


(Carbowax) base ointment. Pretreatment 
and serial EEG’s and neurologic examina- 
tions were obtained. 

Seventy-four children with tinea capitis 
were treated with 5% Asterol dihydrochlo- 
ride in a vanishing cream base ointment. 
Twenty-three had pretreatment and serial 
EEG’s and neurologic examinations. Fifty- 
one were observed only for clinical evidence 
of toxicity. 

There was no evidence of toxicity in the 
children treated with Asterol in vanishing 
cream. 

The reactions which occurred during the 
first course of therapy with Asterol in poly- 
ethylene glycol could not be provoked by a 
second extended course with the identical 
preparation, 

The hypothesis is made that reactions fol- 
lowing the administration of Asterol may be 
due to oral ingestion rather than cutaneous 
absorption. 
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Determination of Plasma Proline Following Protein Feeding as a Diagnostic Test 


for Pancreatic Insufficiency 


B. S. GOULD, Ph.D. 
and 
H. SHWACHMAN, M.D., Boston 


An earlier study * suggested a diagnostic 
procedure for pancreatic insufficiency associ- 
ated with cystic fibrosis of the pancreas based 
upon the determination of plasma glycine 
following gelatin feeding. West, Wilson, 
and Eyles * had shown that a much smaller 
rise in blood amino nitrogen occurs in chil- 
dren with cystic fibrosis than in normal chil- 
dren after a test meal of casein. Christensen 
and Shwachman? confirmed the suggestion 
that gelatin might serve as a mere suitable 
test protein and were able to avoid (1) the 
technical difficulties involved in the mano- 
metric ninhydrin determination of amino 
nitrogen or (2) the use of unsatisfactory col- 
orimetric amino nitrogen methods by deter- 
mining the change in plasma glycine con- 
centration by a suitable method.’ The selec- 
tion of a single amino acid for estimation 
was based on the fact that gelatin contains 
somewhat more than 25% of glycine. The 
method is, however, not suitable for diag- 
nostic purposes following a casein meal, 
since this protein contains but a small amount 
(2.7%) of glycine. It is frequently desirable 

Submitted for publication Dec. 20, 1955. 

From the Department of Biology, Massachusetts 
Institute of Technology, and the Division of Clini- 
cal Laboratories, Children’s Medical Center and 
Department of Pediatrics, Harvard Medical School. 
Associate Professor of Biochemistry, Massachusetts 
Institute of Technology (Dr. Gould); Assistant 
Professor of Pediatrics, Harvard Medical School 
(Dr. Shwachman). 

This study was supported in part by a Grant 


from the Sterling-Winthrop Research Institute. 


584 


to be able to determine the retardation of 
the absorption into the blood stream of amino 
acids derived from protein ingestion due to 
the failure of pancreatic proteinases in in- 
fants where milk or casein constitutes a more 
convenient test meal and where an amount 
of gelatin adequate for the test is not so 
easily administered. 

With the development of a simple and con- 
venient method for the determination of pro- 
line and hydroxyproline by one of us,‘ it has 
now become possible to modify the original 
diagnostic procedure to encompass both types 
of test meal since in addition to its high con- 
tent of aminoacetic acid, gelatin contains 
17%-19% proline and 14% hydroxyproline. 
Casein is also relatively rich in proline, con- 
taining slightly in excess of 10%. Further- 
more, the determination of proline by the 
newly proposed method is considerably less 
complex than the determination of glycine. 
The sensitivity of the proline determination 
is such that fasting levels may be determined 


on 1 ml. of plasma or serum. 


EXPERIMENTAL DATA 

The test was carried out on healthy infants and 
children and on patients with cystic fibrosis of the 
pancreas having complete pancreatic insufficiency 
as determined by duodenal assay for the digestive 
enzymes, trypsin, amylase, and lipase. The proce- 
dure is to feed, 8 to 12 hours after the last meal, 
1.5 gm. of an aqueous solution of the protein per 
kilogram of body weight. The solution as given 
to the patient is approximately 15% protein. In 
some instances the patients with pancreatic insuffi- 
ciency were given papain,® a proteolytic enzyme 
derived from the tropical papaya plant, along with 
the protein test meal, in order to determine whether 
the administration of proteolytic enzymes will cor- 
rect the proteolytic defect. Venous blood is col- 
lected just before the feeding and 120 or 150 min- 
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PLASMA PROLINE—PANCREATIC INSUFFICIENCY 


utes later. The plasma is separated and is ready 
to be deproteinized with uranium acetate. The 
“apparent proline” * is then determined by the fol- 


METHODS 


Reagents —1. Nitroprusside-aldehyde reagent: 
Dissolve 2 gm. of sodium nitroprusside (NasFe 
(CN)s NO.2H.O) in about 50 ml. of cold distilled 
water. Add 20 ml. of cold highest quality acetalde- 
hyde to the cold solution. Make up to 100 ml. with 
cold distilled water. Carefully adjust to pH 7.0, 
using solid sodium bicarbonate and an external indi- 
cator paper. When the reagent is not in use keep 
in the refrigerator. Reproducible results have been 
obtained with reagent that is several weeks old, 
but the stability varies from lot to lot. It is pref- 
erable to make up the reagent fresh, and it should 
always be checked against known standards at the 
time determinations are made. 

2. 4% sodium carbonate solution. 

3. 0.8% uranium acetate solution. 

Standard Curve—To quantities of proline vary- 
ing from 0.1 to 1.0 #M. (11.5y7-115y) in 1 ml. of 
0.3% saltt add 0.25 ml. of nitroprusside-aldehyde 
reagent and 0.5 ml. of water. Allow the mixture 
to stand for two minutes and add 0.25 mil. of sodium 
carbonate solution. After one to three minutes read 
the color in a photocolorimeter, using a 600 ms 
filter. The instrument is previously set to zero 
optical density (100% transmission), using the re- 
agents and sodium chloride solution as a blank. 
The standard curve for proline is almost linear 
through the range given and is essentially linear at 
the lower concentration. 


DETERMINATION OF BLOOD PROLINE 

The proteins are precipitated by the rapid addi- 
tion of 1 ml. of the plasma (or serum) to 2 ml. of 
0.8% uranium acetate solution in a small (15 ml.) 
centrifuge tube. Mix thoroughly and centrifuge. 
Transfer 1.5 ml. of the clear supernatant to a color- 
imeter tube and add 0.25 ml. of nitroprusside-alde- 
hyde reagent. Allow to stand two minutes and then 
add 0.25 ml. of 4% sodium carbonate solution. Read 
in the photocolorimeter after three minutes. The 
color has been developed on the equivalent of 0.5 

*“Anparent proline” refers to the fact that after 
a gelatin meal both proline and hydroxyproline are 
present in the blood. After a casein meal the in- 
crease is due only to proline. Normally the blood 
contains no detectable free hydroxyproline. 
lowing procedure. 

+ Since sodium chloride intensifies color produc- 
tion, an amount of salt is added which will result in 
a final salt concentration corresponding to that an- 
ticipated in the estimation. In the present case the 
plasma NaCl has been assumed to be 0.6%. 


ml. of the original sample; therefore the value read 
from the standard curve multiplied by two gives 
the “proline” level in micrograms per milliliter of 
fluid. Recoveries of proline added to blood have 
been carried out 4 with an error of less than +5%. 
A comparison by eye of the color intensities of the 
fasting and postprandial samples is adequate if a 
simple semiquantitative determination of proteolysis 
and amino acid absorption is desired. The difference 
in color due to a threefold to fourfold increase in 
“proline” is appreciable. Even though the relation- 
ship of optical density to proline concentration is 
not exactly linear, a comparison of the optical 
densities of the two samples without conversion to 
the actual proline concentration is adequate for 
diagnostic purposes, especially since the postprandial 
sample when gelatin has been fed contains both 
proline and hydroxyproline, which are not quanti- 
tatively equivalent in the color reaction but are 


additive. 


DETERMINATION OF GLYCINE 


To compare the newly proposed method with the 
earlier method in which glycine was the index 
amino acid, parallel analyses were carried out for 
glycine and for proline. Glycine was determined as 
previously, by the method of Alexander, Land- 


wehr, and Seligman.*® 


RESULTS AND COMMENT 


The previous study’ has shown that a 
relationship which may be used as a diagnos- 
tic procedure exists between the presence or 
absence of proteolytic activity in the duodenal 
fluid and ability or inability of the subject to 
digest a gelatin meal with a concomitant 
rise in the plasma glycine concentration. 
The data which have been accumulated in the 
present study have not been directed pri- 
marily toward the further substantiation of 
this observation but rather compiled to de- 
termine whether the determination of plasma 
proline by a simple colorimetric method 
can replace the more difficult glycine de- 
termination and also whether the plasma 
proline determination may be applied after 
casein test meals, where the glycine method 
is not applicable. 

Several small groups of patients were 
studied, and in every case both plasma gly- 
cine and plasma proline were determined. 
There was no attempt to separate the groups 


on the clinical bases employed previously, 
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Plasma Proline and Glycine Levels in Healthy Children and Children with Pancreatic 
Insufficiency Before and After Feeding of Gelatin or Casein 


Proline Glycine 
Post- Post 
ran- pran- 
No Post- dial- dial- 
of Ob- Mean Fasting Level prandial to- Mean Fasting Level Post- to- 
serva- ——— — — Level, Fasting - - ——, prandial Fasting 
Subject tions ‘+/MI. 8. D.* Range Mean Rates 7 / MI 8. D.* Range Level Ratio 
Healthy 14 24.8 +6.6 (13.8-32.5) 18 $2.95 (15.0-24.3) 
14.1 +4.6 (8.0-23.0) 17.6 +5.1 (11,2-28.9) 
gelatin feeding 
Healthy after 4 pe 76.7 3.2 19.4 1.2 
casein feeding 
P. I. after 4 ; ‘ 17.2 1.3 28.2 16 
gelatin feeding 
P. I. after 4 21.0 15 5 easeus 19.0 1.1 
easein feeding 
P. I. after 52.8 4.0 4.9 3.0 


papain and 
gelatin feeding 


* Standard deviation of the mean. 
t P. I. refers to children with pancreatic insufficiency. 


but they were separated instead into groups 
of (1) healthy children and (2) children 
with known cystic fibrosis of the pancreas 
having complete pancreatic enzyme defi- 
ciency. The proline and glycine fasting levels 
are shown in the Table. It is interesting that 
while there is no significant difference be- 
tween the fasting glycine levels of healthy 
persons and of cystic fibrosis patients, the 
fasting plasma proline level of the latter is 
appreciably diminished. Some representative 
responses of the change in blood proline con- 
centration after a gelatin meal are shown in 
the Figure. 

A group of children with cystic fibrosis of 
the pancreas who showed no significant 
change in plasma proline after a test meal of 
either gelatin or casein were fed 250 mg. of 
papain ¢ with the meal. From the data shown 
in the Table it can be seen that the ratio of 
postprandial to fasting proline is restored to 
normal. In one case where the ratio without 
papain was 2.0 the administration of 200 mg. 
of the enzyme raised it to 3.85; administra- 
tion of 400 mg., to 4.2, and of 800 mg., to 4.3. 
It is evident therefore that the administration 
of papain in adequate dosage restores normal 
intestinal degradation of gelatin as reflected 


in the proline and glycine plasma levels after 


t Supplied through courtesy of Dr. M. L. Tain- 
ter, of Sterling-Winthrop Research Institute, Rens- 
selaer, N. Y. 
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HOURS AFTER TEST MEAL OF GELATIN 


Determination of plasma proline as a diagnostic 
procedure for pancreatic insufficiency. Typical re- 
sponses in “plasma proline” following the admin- 
istration of a gelatin test meal. N refers to response 
in healthy persons; P/ refers to response in patients 
with pancreatic insufficiency. 


feeding the combination of enzyme and 
protein. The rise in plasma proline and gly- 
cine in these patients indicates the ability of 
the patients with pancreatic insufficiency to 
absorb these amino acids. In a sense, this 
experiment serves as a control; it indicates 
the ability of patients with cystic fibrosis to 
absorb free amino acids unimpaired. In 
addition, the test suggests a clinical assay 
method for proteolytic enzyme preparations. 
Finally, the therapeutic effectiveness of pa- 
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PLASMA 


pain in pancreatic insufficiency is suggested 
by the fact that the response observed in 
such patients when papain is fed along with 
protein is comparable to that normally en- 
countered in healthy persons following a 
protein meal. 

SUMMARY 


A number of children with cystic fibrosis 
of the pancreas with complete pancreatic en- 
zyme deficiency as well as a number of 
healthy children were studied to determine 
whether the response of their plasma proline 
levels to the feeding of either gelatin or casein 
could be used as a simpler and more gener- 
ally useful diagnostic test. 

A new simple method for the determina- 
tion of plasma proline has been found suit- 
able, and its application indicates that it can 
be used in conjunction with or that it may 
replace the glycine method. 

The proline method has the advantage that 
it may be applied after casein or gelatin meals, 
whereas the glycine method is useful only 
after gelatin meals. 

Children with cystic fibrosis of the pan- 
creas with complete pancreatic insufficiency 


INSUFFICIENCY 


have a fasting proline plasma level much 
below that of healthy children, whereas the 
fasting aminoacetic acid levels are approxi- 
mately the same. 

The administration of a proteolytic enzyme 
preparation, papain, with the test meal of 
gelatin to patients with pancreatic insuffici- 
ency results in a significant improvement in 
protein digestion. 


REFERENCES 
1. Christensen, H. N., H.: 
Determination of the Plasma Glycine After Gelatin 


and Shwachman, 
Feeding as a Diagnostic Procedure for Pancreatic 
Fibrosis, J. Clin. Invest. 28:319, 1949. 

2. West, C. D.; Wilson, J. L., and Eyles, R.: 
Blood Amino Nitrogen Levels: Changes in Blood 
Amino Following Ingestion of 
Proteins Hydrolysate in Infants 
with Normal and with Deficient Pancreatic Func- 
tion, Am. J. Dis. Child. 72:251, 1946. 

3. Alexander, B.; Landwehr, G., and Seligman, 
A. M.: A Specific Micromethod for the Colori- 
metric Determination of Glycine in Blood and 
Urine, J. Biol. Chem. 160:51, 1945. 

4. Gould, B. S.: To be published. 

5. Papain, Ann. New York Acad. Sc. §4:143, 
1951. 


Nitrogen Levels 


and of Protein 


587 


2 
¥ 
an 
‘SL 
yr Se 
A. 
= 
‘a 


in Snfancy anal Childhood 


A Review of Ten Years’ Experience 


C. W. REIQUAM, M.D. 

E. C. BEATTY Jr., M.D. 
and 

R. P. ALLEN, M.D., Denver 


Neuroblastomas in childhood are usually 
rapidly fatal. One of the highest survival 
rates has been reported recently, by Koop 
and co-workers,” as 31% for infants surviv- 
ing 14 months or longer after diagnosis. The 
result of management of this disease has been 
so disheartening in spite of occasional reports 
of recovery that any improvement in survival 
rates deserves emphasis. The suggestion of 
Koop and co-workers that treatment consist- 
ing of surgical removal or maceration of the 
tumor results in better survival rates than 
surgical biopsy followed by x-ray radiation 
led us to reexamine our case material in the 
light of the surgical therapy suggested by 
these authors. 

MATERIAL 

A total of 25 cases of neuroblastoma, including 
15 boys and 10 girls, were studied in Denver Chil- 
dren’s Hospital during the past 10 years, 1945 
through 1954. Of these cases, 20 (80%) were 
under 2 years of age, 5 (20%) between 2 and 7 
years. Of our cases, 18 (72%) had primary retro- 
peritoneal tumors; 6 (24%) were on the right side 
and 12 (489%) on the left. Six (24%) other children 
had primary retropleural tumors, and in one other 
case the primary site was not ascertained. Data 
on these cases pertinent to this paper are presented 
in Tables 1 and 2. 

PATHOLOGY 

The histological material of the primary 

tumor and the metastases from the 25 cases 
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was studied. No new concepts were formed 
as a result of the review. Several points de- 
serve reemphasis, however. It has long been 
recognized that a maturation progression is 
demonstrable in different tumors and also 
within a single neoplastic mass, as Wahl and 
Craig * and Blacklock ' emphasize. What is 
more important, there is no evident clinical 
significance in this. The one associated tu- 
mor, the ganglioneuroma, is a fully differen- 
tiated neoplasm and is benign. So long as 
there is a malignant component present, the 
behavior of the particular neoplasm must be 
considered malignant. It can be hoped that 
an occasional case originally malignant may 
become completely differentiated, but this 
must be the exception rather than the rule. 
There was no apparent relationship of spe- 
cific cell types with specific age ranges in our 
material, although Wilkins ® states that the 
sympathogonioma (neurogonioma) arises in 
embryonic life or during the first year of 
infancy. We did not encounter this cellular 
type in our series. 


COM MENT 


From the study of our material it appears 
that if significant increases in the cure of this 
disease are to be realized, attention must be 
directed toward the discovery of this malig- 
nant tumor before there are signs or symp- 
toms. It is significant that in six (24%) of 
our patients a tumor mass was palpated on 
routine physical examination before there 
were signs or symptoms referable to the neo- 
plasm. Five of these patients are alive and 
are apparently well at least 14 months after 
diagnosis ; the sixth patient (Table 1, Patient 
7) died of radiation nephritis* 5 months 
after treatment, with no evidence of neuro- 
blastoma at postmortem examination. Care- 
fully done physical examinations may well 
call attention to the presence of the tumor 
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NEUROBLASTOMAS IN INFANCY 


Age, Primary 
Ist Ad- Presenting Tumor 
Patient mission Sex Complaints Location 
1 23 mo. M Knee pain, Left abdomen 
masses on head; 
mass in neck 
2 7 yr F Low-grade fever Right chest 
3 7 mo. M Abdomina) dis- Right chest 
tention 
4 2yr F Abdominal mass Left abdomen 
5 10 mo. M Listlessness, Right abdomen 
protruding eye 
6 6 yr. M Listlessness, Right abdomen 
weight loss 
7 18 mo. M Mass on routine Left abdomen 
examination 
8 5 wk M Mass on routine Left abdomen 
examination 
9 18 mo M Limp, then re- Left abdomen 
fusal to walk; 
pain, hip 
10 17 mo F Mass on routine Left abdomen 
examination 
11 19 mo F Refusal to walk Left chest 
12 7 wk M Irritability, Left chest 
abdominal dis- and abdomen 
tention 
13 6 wk M Vomiting Left chest 
l4 1% yr I Unable to walk: Right chest 
difficult breath- 
ing 
15 11% mo M Fever, refusal Right abdomen 
to walk 
16 )yr M Foot pain with Not deter- 
limp mined 
17 4% yr I Back, knee, and Left abdomen 
shoulder pain 
18 mo Vomiting, Left abdomen 
abdominal 
distention 
19 16 mo F Mass on routine Left abdomen 
eXamination 
14 mo F Mass on routine Right abdomen 
examination 
1 pyr F Weight loss; Left abdomen 
listlessness 
yr M Fever, weight Left abdomen 
loss; drags leg 
pyr M Leg pain Right abdomen 
4 10 mo M Weight loss; Left abdomen 
protruding eye 
25 2 days M Mass on routine Right abdomen 


examination 


even before a mass can be visualized by 
X-ray examination. If a mass is discovered, 
its identification and proper treatment must 
not be delayed. 

The discovery of an abdominal mass need 
not be the responsibility of the physician en- 
tirely. We are constantly reminded of the 
signs of early cancer in adults; in children 
early discovery is equally mandatory. Mothers 
should be tactfully instructed to examine 
their children’s abdomens by light palpation 
at bathing or dressing times. The mother 
should not be alarmed into thinking the phy- 


AND CHILDHOOD 


TaBLe 1.—Summary of Cases 


Duration X-Ray 
of Illness X-Ray Evidence 
Biopsy Before Evidence of Bone 
Site Diagnosis of Mass Lesions 
Primary 4 wk. Positive Positive 
Primary 2 mo. Positive No bone 

survey 

Primary 8 mo. Positive Negative 
Primary 2 mo. Positive Negative 
Postmortem 1 mo. Positive Positive 
Primary 6 mo. Positive Positive 
Primary Indefinite Positive Negative 
Primary 6wk Negative Negative 
Primary 4 mo Positive Negative 
Primary Indefinite Positive Negative 
Primary smo Positive Negative 
Rib 4 wk. Positive Positive 


metastases 


Primary 5 wk. Positive Positive 


Right parie- 3 days Positive Negative 
tal bone 


metastases 


Postmortem 6 mo Negative No bone 
survey 
lliac crest 2 mo. Negative Positive 
metastases 
Primary 3 mo. Positive Positive 
Postmortem 3 wk Positive Negative 
Primary Indefinite Positive No bone 
survey 
Primary Indefinite Positive No bone 
survey 
Cervical 9 mo. Positive Positive 
lymph nodes 
Primary 3 wk. Positive Positive 
Primary > mo. Positive Positive 
Mass lateral 1 mo. Positive Negative 
to orbit 
Liver Immediate Positive Negative 


metastases postnatal 

sician expects a mass to appear, but perhaps 
she could be told that the child’s abdomen 
should be examined for masses as routinely 
as she may examine her breasts for masses. 


A neuroblastoma often may be overlooked 
since its vague symptoms of low-grade fever, 
listlessness, leg aches, cough, and mild anemia 
occur in so many less serious pediatric dis- 
eases. Because of the insidious onset, the 
average interval between the time the child 
was first thought to be ill, presenting with 
one or more of the above signs or symptoms, 
and the time the diagnosis was made was 
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about three months. The greatest interval 
was nine months. 

One sign which occurred often enough to 
be especially emphasized was the refusal of 
the child to use an extremity or the sudden 
appearance of a limp with or without the 
complaint of pain. This occurred in nine 
(36%) of our patients as one of the earliest 
indications of this disease, and is also re- 
corded in the reports on neuroblastoma by 
Oberkircher and co-workers * and Uhlmann 
and von Essen.* Too often this complaint has 
been interpreted as indicating rheumatic fever 
in the older child or osteomyelitis in an in- 
fant. A thorough investigation should not be 
postponed when a small child with such find- 
ings is presented to the physician. 

X-ray examination in all of our patients 
with chest lesions and in all but three of 
those with an abdominal mass was helpful 
in delineating the tumor mass. 


Treatment of neuroblastomas at this hos- 
pital has consisted of surgery and radiation. 
These two forms of therapy have been ap- 
plied individually or in combination either 
to the primary lesion or to metastatic sites, 
or to both. None of these forms of therapy 
has been uniformly effective. Details of the 
surgical technique and the attendant prob- 
lems are beyond the scope of this paper, and 
the reader is referred to the report by Koop 
and co-workers * for this aspect of therapy. 

In general, the technique of x-ray therapy 
now used at Children’s Hospital in treating 
the primary lesion of neuroblastoma consists 
of giving 200 r (in air) per day, beginning 
the day following surgery and continuing 
until an estimated minimal tissue dosage of 
1200 r has been given. The radiation is 
directed to alternate AP and PA ports, as 
small as possible consistent with the area of 
involvement. Large children with extensive 
abdominal involvement may require dividing 
the AP and PA fields into several ports. A 
similar course is repeated again in two 
months. Marrow depression is the limiting 
factor of the roentgen dosage and is probably 
responsible for the general debility which 


590 


DISEASES OF CHILDREN 


JOURNAL OF 
usually appears after about 1000 r have been 
given. Skin reaction and wound healing are 
not significant problems. Every effort is 
made to avoid irradiating more than one kid- 
ney. The use of a lateral port was discon- 
tinued after our one case of fatal radiation 
nephritis. There has been no evidence of 
kidney injury in subsequent patients. Growth 
disturbance in the spine is visible, but mini- 
mal, in two of the surviving cases; this has 
not been serious enough to alter our concept 
of therapy. Liver metastases are treated if 
demonstrated; bone metastases are treated 
but usually are too extensive to be given ade- 
quate dosage and, therefore, respond poorly. 
Preoperative radiation is not favored, since 
the shrinking of the tumor mass has not 
facilitated surgical removal and proof of any 
other value of the radiation is lacking. 

The variations in surgical and radiation 
therapy as used in our 25 cases are presented 
in Table 2. The most favorable results were 
obtained with the combination of excision 
of the primary tumor plus radiation to the 
primary site and metastasis. Only 1 of the 
group of 10 patients treated in this manner 
had obvious metastasis, and he died within 
six months after the diagnosis was made. 
Of the 10 patients so treated 3 are livng at 
least 18 months after the diagnosis was made. 
None of these had evidence of metastasis. 
Three other patients treated in like manner 
deserve mention. One (Table 1, Patient 2) 
of these died two years after the diagnosis 
with disseminated neuroblastoma. The sec- 
ond patient (Table 1, Patient 7) died of 
radiation nephritis five months after his 
course of treatment, and the third patient 
(Table 1, Patient 3) had the following 
course. A biopsy was done on a tumor 
of the chest wall, and the diagnosis of 
ganglioneuroblastoma made. Since further 
surgery was not considered feasible, radiation 
therapy was directed to the chest wall mass 
and to a mass in the right lower chest, pos- 
teriorly. The chest mass definitely had de- 
creased in size when reexamined by x-ray 
two months after treatment was begun. Four 
months after the tumor was diagnosed a 
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radical dissection of the tumor and the chest 
wall was carried out. Four months later the 
patient returned to the hospital with general- 
ized edema, ascites, and respiratory difficulty, 
and died within a few days, thus surviving 
eight months after the diagnosis was made. 
There was no evidence of any tumor tissue 
found at the postmorten examination; a 
mural thrombus of the right auricular ap- 
pendage was found with multiple pulmonary 
emboli and infarctions. His signs, symptoms, 
and death are all attributable to right heart 
failure secondary to the pulmonary arterial 
occlusions. Radiation therapy was not in- 
criminated in the death of this patient. The 
remaining three patients in this group died 
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of the metastatic lesion was done followed 
by radiation therapy to the primary and 
metastatic site; he is symptomless now, 
14 months after the diagnosis of neuroblas- 
toma was made. This case is further evidence 
that liver metastases may not have so bad a 
prognostic import * as bone metastases. 
X-ray examination of the long bones and 
the skull is of value in prognosticating the 
outcome of the disease. All of our patients 
with radiographic evidence of bone metas- 
tasis (52%) died. A skeletal survey is made 
as a part of the original diagnostic study for 
a neuroblastoma and serves as a base line 
for similar subsequent studies at six-month 
intervals. There is no correlation in our 


TaBLe 2.—Therapy and Survival 


Management 


Survival After Diagnosis 


Death 
6 Mo 6 Mo. 
or Less to 2 Yr. Survivals* 
5t 23 1 living 6 yr. 


Excision of primary tumor and radiation to the primary tumor 


BRE 


Biopsy of metastasis and radiation to primary tumor and 


Biopsy of primary tumor only............ 


Radiation only to primary site and metastasis....... 
No radiation or surgery... 


1 living 4% yr. 
1 living 1% yr. 
1 living 2% yr. 
1 living 1% yr. 


co te 


* All living patients have no evidence of neuroblastoma at this writing 


+ One patient died of radiation nephritis. 


t One died 8 months after the diagnosis with multiple pulmonary emboli; the other died 2 years after diagnosis with 


disseminated neuroblastomatosis. 


within six months of the time the diagnosis 
was made. 

Seven of the remaining fifteen patients 
were not treated. All seven died. Of the 
eight patients who were treated other than 
by excision of the primary tumor plus radi- 
ation, only two have survived. The first 
(Table 1, Patient 19) of these two received 
a biopsy of the primary tumor followed by 
radiation to the primary site. Six months 
later a nodule appeared in the abdominal 
wall, and this was treated with radiation 
therapy. She has now survived two and one- 
fourth years since diagnosis and is without 
any evidence of neuroblastoma. The second 
patient (Table 1, Patient 25) was noted to 
have liver metastasis at laparotomy. Biopsy 


cases between the time of the initial onset 
of symptoms and the appearance of bone 


lesions. 


It is of interest that in those children who 
appear to be cured of the disease, the ages 
at the time of discovery of the tumor ranged 
from 3 days to 18 months, with an average 
age of 9.8 months. In those patients who 
died, the ages at the time of discovery of 
the tumor ranged from 6 weeks to 7 years, 
with an average age of 28 months. These 
facts suggest that those children under | year 
of age who have this tumor have a better 
prognosis than those children 2 years of age 
or older. 


* References 2, 4, and 7. 
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Eighty-nine per cent of the patients who 
died did so within the first six months after 
diagnosis of the tumor, and ninety-five per 
cent of those who died lived less than one 
year. This fact leads us to conclude that if 
the child survives 12 to 18 months after di- 
agnosis and is still without evidence of the 
disease, he is most likely cured. 


CONCLUSIONS 


This study of neuroblastomas suggests that 
early diagnosis of these neoplasms is the most 
important factor in improving the survival 
rates of this malignant childhood tumor. 
Early diagnosis of the abdominal mass rests 
upon palpation of the mass before symptoms 
are present. It is in these cases only that 
treatment of any kind has been effective in 
our experience. 

In addition to the three patients still living 
who were treated by excision plus radiation, 
three others appeared to have a response to 
this therapy, two dying less than a year after 
treatment without evidence of tumor on post- 
mortem examination, and one dying two 
years after treatment with extensive metas- 
tatic lesions. This suggests that excision 
may have merit over biopsy, even though the 
small number of surviving cases in each 
group does not bear this out. Since each of 
our five living patients did receive radiation 
therapy, we cannot discount its role in the 
successful management of neuroblastoma. 


SUMMARY 
Twenty-five cases of neuroblastoma are 


presented. 
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Certain points in diagnosis and prognosis 
are discussed. 

All our cures are in cases in which the 
abdominal tumor was palpated before symp- 
toms were present, 

No form of therapy has proved superior in 
our group of cases. Of 18 patients who were 
treated, 5 have survived at least 14 months. 
The survival rate is 28% in this group. 
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Mlergy in the Infant and Child 


BRET RATNER, M.D., New York 
LLOYD V. CRAWFORD, Memphis 
and 

JOHN G. FLYNN, Salem, Mass. 


A belief seems to have become entrenched 
in the professional mind that infants and 
young children are not suitable subjects for 
comprehensive allergy diagnostic procedures. 
This group has therefore been neglected, 
and we have little data with respect to their 
allergic status. 

Buffum,* in his valuable studies on 
asthma in the first year of life, is one of 
the few investigators who showed that skin 
tests are valuable. Kaufmann *® and Davis ° 
also give evidence of the need for studying 
asthma in the infant. Glaser and Johnstone * 
actually project the idea that control of the 
allergic diseases should begin in the newborn 
period. 

Infants and young children may outgrow 
their hypersensitivities spontaneously * or 
may develop an immunologic tolerance 
through continued natural contact. On the 
other hand, allergy that appears in the very 
young may persist into adult life. 

A presentation of the findings in this age 
group, we believe, will encourage further 
intensive work and help to forestall or 
shorten the inroads of allergy in later years. 
To this end we should like to report on a 
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* References 1-4. 


comprehensive investigation of 64 infants 
and preschool children.} Twenty-seven were 
under 2 years of age, and the remainder 
ranged from 2 to 5 years. These children 
suffered from asthma, eczema, hay fever, 
or urticaria. Subjects with gastrointestinal 
symptoms were not included, because they 
require a somewhat different approach and 
do not ordinarily give positive skin reactions. 


GENETIC INFLUENCE 
Two of the children in this series were 
adopted. Of the remaining 62 families, 31 
had positive family histories. This tallies 
favorably with the figures obtained by other 
investigators with adults suffering from 
allergy. Buffum ¢ found a somewhat higher 
incidence among asthmatic infants under one 
year, as did Clein® in his series of allergic 
infants. Fifty of our patients had their onset 
during the first year, ten during the second 
year, and four between two and five years. 
It has been postulated that the stronger the 
hereditary influence the earlier the age of 
onset. Since all the infants had so early an 
onset, we should have expected positive 
family histories more frequently than is found 
in allergics whose onset is later in life. Such, 
however, was not the case. 


CONGENITAL ALLERGY 

In the past we have demonstrated § that 
the human placenta is permeable to the 
passage of undigested food antigens. When 
pregnant women consume large amounts of 

+ Ten of these patients, for one reason or an- 
other, dropped out before the studies were com- 
pleted. However, we retained their records for 
information relative to many facets of the problem. 
So far as the skin tests were concerned, 54 infants 
were studied comprehensively. 

t References 1-4. 

§ References 10-12. 
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highly antigenic foods, particularly during 
the third trimester, undigested antigens 
may be transferred to the fetal circulation 
and may give rise to active sensitization 
of the fetus. The fetus may also be sensitized 
passively by the passage of antibodies from 
the circulation of an allergic mother to the 
fetal circulation via the placenta. 

Clinical manifestations of congenitally 
acquired allergy are first exhibited either (1) 
when the infant ingests the food for the 
first time either as a regular feeding or 
accidentally from utensils or dishes used in 
preparing such foods or (2) through contact 
with persons who have handled or eaten 
the offending food. Here a dermal reaction 
might ensue when the hypersensitive infant 
is kissed or handled by a person who has 
just eaten or handled the food to which 
the infant is sensitive. Thus the reaction 
essentially would be a contact dermatitis 
to foods through contaminated lips or hands. 

A positive history of excessive indulgence 
in specific foods cannot always be obtained 


Asthma 


JOURNAL OF DISEASES OF CHILDREN 


from the mother. In our present series 17 
(27%) of the 64 patients gave evidence by 
skin test of sensitivities to foods which they 
had not previously ingested. In certain 
instances clinical manifestations such as 
vomiting and diarrhea were observed. It 
is interesting to note that all of the infants 


manifested eczema. 


INCIDENCE OF ALLERGIC DISEASE 

It will be noted in the Figure that there 
was a high incidence of eczema and a lower 
incidence of asthma in the first year. Few 
cases of eczema started after the third year. 

Many of the so-called asthma cases in 
the first year were diagnosed as asthma 
elsewhere and were subsequently found to 
be not true asthma. These pseudoasthmatic 
cases were included because statistically they 
are still on the clinical record as asthma. 
The dip in the incidence of asthma in the 
second year, therefore, may be attributed 
to errors in diagnosis in the first year. 
Congenital cardiorespiratory anomalies and 


Incidence of allergic dis- 
ease in the young age 
group. 
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ALLERGY IN INFANT AND PRESCHOOL 


bronchial obstructive syndromes, producing 
wheezing, account for these errors in diag- 
nosis. 

The incidence of the allergic dermal- 
respiratory syndrome, i. e., the development 
of respiratory allergy subsequent to the 
dermal allergy, in this young age group was 
25%, as compared with 33% in children 
of all ages previously reported.** 

In the Northeastern section of the coun- 
try, from which most of our cases stem, 
there is practically no hay fever in the first 
two years. Only in the third year do we 
begin to note the appearance of hay-fever 
symptoms. This is logical if one reasons 
that about two seasons of exposure to pollen 
are necessary for establishment of hay fever. 
However, young infants may suffer from 
pollen asthma without any signs of true 
hay fever. 

Of the 64 patients studied, 30 (47%) 
gave a history of episodes of urticaria at 
one time or another. There was no instance 
of chronic urticaria in this group. Urticaria 
is a commonly recurring syndrome in early 
infancy and is not a fixed entity, as is 
eczema or asthma. It is usually of mild 
order, unless it occurs as a serum sickness 
or serum-sickness-like episode. 

It would appear that allergic diseases in 
the young show a predominance of eczema 
in the first year, followed by a fall in eczema 
and a rising incidence or asthma and hay 
fever as age progresses. 


INCIDENCE OF ALLERGENIC FACTORS 

To determine the offending factors caus- 
ing the allergic syndrome, these patients 
were subjected to elaborate test procedures. 
The subjects were tested with 236 foods 
by the scratch method and with 128 inhalant 
substances by the intradermal method. The 
intradermal test materials included a rather 
large variety of seasonal pollens, most of 
the common inhalant substances, and a 
goodly number of molds and bacteria. 

Fifty-four infants who remained with us 
for longer than one year were retested 
after the first year and two years later to 
determine whether new sensitivities had de- 


CHILD 


veloped or old ones had disappeared. Retests 
after this period were done wherever the 
conditions warranted it. 

An analysis of the distribution of sensitivi- 
ties among 49 children with eczema and 
asthma presented in Table 1 discloses that 
12.2% reacted to foods alone, 4.1% reacted 
to pollens alone, and 28.5% reacted to 
miscellaneous inhalants alone. The majority, 
55.2%, reacted to combinations of foods, 
inhalants, molds, and pollens. 

It is difficult to assign a specific allergen 
to the appearance of urticaria. 


Tas_e 1.—Distribution of Sensitivities in Ecsema 
and Asthma * 


Eczema 
and 

Asthma, 
Eczema Asthma % 
4 2 12.2 
POEMS 0 2 4. 
Inhalants alone t................ 6 28.5 

Foods, inhalants, molds, and 

17 10 55.2 


*In this group 4 eczema and 12 asthma cases also re- 
acted to bacterial antigens. 
+ Other than pollens and molds. 


TasLe 2.—Incidence of Skin Reactivity 


In- 
Age, Cases, Food, Pollens, halants, Molds, 


Yr. No. 

O-1 10 100 20 70 10 
1-2 17 76 oy 82 39 
2-3 17 70 85 90 47 
3-5 20 60 58 90 wo 


The incidence of etiologic factors in the 
young age group is characterized by a de- 
creasing sensitivity to foods and increasing 
sensitivity to pollens with age progress. The 
miscellaneous inhalants rate relatively high 
throughout, whereas the incidence of mold 
sensitivity is moderate. These findings are 
presented in Table 2. 

FOOD SENSITIVITIES 


An analysis of food allergens is made 
here to show the complexity of the problem 
and to emphasize the need for complete 
testing in this young age group. 

The majority of allergic children react 
to multiple foods. Only 12.2% of the eczema 
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and asthma group (Table 1) reacted to 
foods alone, and no child reacted to a single 
food. 

In Table 3 is listed the number of re- 
actions that were obtained to the various 


food substances.|| Some broad generaliza- 


Cereal grains *.. 

Mustard family + 

Rose family %.............- 
Nightshade family §.. 

Walnut family | 


Citrus family ¢ 
Parsley family 
Gourd family tt.. 
Lily family %}.. 


Cashew family §§....... 
Hazelnut 
Pineapple . 


Sweet potato 
Chocolate .. 


Cinnamon 

Brazil nut . 

Banana 

Spinach and beet.. 
Paprika ...... 
Ginger .. 
Date and cocoanut. 


Nutmeg 


* Barley, corn, oats, rice, rye, wheat, malt 

+ Broccoli, Brussels sprouts, cabbage, cauliflower, kale, 
horse radish, kohlrabi, mustard, radish, rutabaga, turnip, 
water-cress 

t Almond, apple, apricot, blackberry, cherry, 
pear, plum, prune, quince, raspberry, strawberry 

§ Cayenne, green, and red pepper; eggplant; 
white potato 

Butternut, 

walnut 

€ Black-eyed pea, Jack bean, kidney bean, licorice, lima, 
lentil, locust bean, navy bean, pea, peanut, soybean, string 
bean 

> Grapefruit, lemon, lime, orange, tangerine 

** Aniseed, caraway, carrot, dill, celery, celeriac, parsley, 
parsnip 

tt Cantaloupe, casaba, 
squash, watermelon. 

ti Asparagus, chive, garlic, leek, onion 

§§ Cashew nut, mango, pistachio 


peach, 
tomato, 


hickory, pecan, black walnut, and English 


cucumber, honeydew, pumpkin, 


|| The tests were carried out with individual 
allergens. However, frequently positive reactions 
occurred with several allergens within a botanical 
or biological family. For clarity, in our Table we 
have combined these individual allergens within the 
family group. 
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tions may be of interest. Certain groups, 
such as fish, eggs, and cereal grains, pro- 
duced reactions very frequently. The mus- 
tard, rose, nightshade, walnut, and pea fami- 
lies, which include a multiplicity of allergens, 
were next in order. They were followed by 
milk and the citrus family. Chocolate, which 
has always been regarded as a frequent 
offender, produced reactions in only 11% 
of cases. 

In relation to a few of the more frequently 
employed foods, certain factors may be gar- 
that will and 
treatment. 

Milk.—Eighteen (28%) reacted to milk 
or one of its constituents. Four of these re- 


nered influence diagnosis 


acted to casein both clinically and by skin 
test; the remaining fourteen reacted to the 
whey constituents alone. 


Taste 4.—Relation of Milk to Other Allergens 


Allergens 
Milk alone. 
Milk and other foods 
Milk and inhalants * 
Milk, other foods, and inhalants 


* Inhalants here include pollens, molds, miscellaneous in- 


halants 

It has been our experience that only 
casein-sensitive persons cannot tolerate cow's 
milk in heat-denatured form. Therefore the 
majority of these patients safely consumed 
heat-treated milk, such as Similac or other 
forms of evaporated milk. Less than one- 
quarter of the milk-reactors required a milk 
substitute such as Mull-Soy or other forms 
of soybean preparations. 

It is of (Table 4) that 
in no case was there a reaction to milk alone. 


interest to note 


From this observation we conclude that no 

milk case can be treated comprehensively 

by merely correcting the milk situation. 
Egg.—In 31 of the cases (48%) positive 


reactions were obtained to whole egg or 
some fraction. This finding compares favor- 
ably with Hill’s ** series, for in a study of 
300 children he 
to egg in 131 subjects (43%). In 11 of our 


patients there was a positive reaction to egg 


found a positive reaction 


white albumen, egg yolk, or both, and ovo- 


Tasie 3.—Reactions to Various Foods 
; Cases, 
Food No. 
Egg .. 31 
30 
27 
sens 23 
22 
11 
8 = 
Mir 7 
(ases 
0 
Mushroom and yeast....... 6 
ae 5 
5 
3 
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mucoid. Those who reacted to ovomucoid 
could not tolerate hard-boiled eggs, whereas 
those who reacted only to the albumen frac- 
tion did tolerate this form of heated egg. 
The three major protein fractions of egg 
should be used for testing purposes. 
Cereal Grains.—Thirty (46%) showed 
positive reactions to one or more cereal 
grains. Wheat or one of its fractions elicited 
reactions in 18 subjects. In seven instances 


Taste 5.—Reactions to Various Pollens, Inhalants, 
and Volds 


Sensitivity (ases 
Weeds 

Ragweed alone ‘ 40 
Ragweed with other unrelated allergens 39 
Ragweed as the only weed.. 13 
Ragweed with other weeds 28 
Weeds without ragweed 5 
Ragweed with Pyrethrum ll 
Pyrethrum without ragweed 

Ragweed with tobacco 12 
Tobaceo without ragweed 1 


iTasses 


Grass alone ar 0 
Grass with other allergens 4 
Timothy as the only grass o 


Timothy with other grasses 


Grasses without timothy 
Trees 

Trees alone 1 

Reaction to a single tree 9 


Trees with other allergens 


Inhalants 


Inhalants alone 12 

Inhalants with other allergens 40 
Molds 

Molds alone . 0 

Molds with other allergens B'} 

Inhalants and molds 3 
Trees, grasses, weeds, molds, and inhalants a“ 


there were reactions to two or more of the 
wheat proteins. In three patients positive 
reactions were elicited to three or more 
cereals. No reactions were obtained to rice."® 

Fish—Reactions to fish were obtained 
in 37 (58%) patients. The majority of 
these, 33, showed positive reactions to salt- 
water fish, 20 reacted to fresh-water fish, 
and 14 to shellfish. Nine showed positive 
reactions to all three groups. Six patients 
reacted to 11 or more fish, one reacting to 
as many as 26. 


Citrus Family.— The citrus fruits pro- 
voked positive reactions in 18 patients 
(28%). Of the 18 patients, 11 reacted to 
orange, 8 to lemon, 5 to grapefruit, 4 to 
lime, and 1 to tangerine. Seven patients 
gave positive skin reactions to two or more 
members of this family and three patients 
to three members, 


RELATIONSHIPS OF SENSITIVITIES TO VARIOUS 
POLLENS, INHALANTS, AND MOLDS 

In Table 5 it is noted that all of the chil- 
dren reacting to ragweed also responded to 
other allergens. Ragweed occurred as the 
sole weed offender in only 13 cases. It ap- 
peared in conjunction with other weeds in 
28 cases. A number of subjects gave skin 
reactions to other weeds without reacting 
to ragweed. 

Practically all of the patients who were 
sensitive to ragweed also reacted to botani- 
cally related Pyrethrum and tobacco. 

There were no instances of sensitivity to 
grass alone. The oft-repeated statement that 
timothy is the dominant representative of 
grass sensitizers has led to the conclusion 
that it is sufficient to treat only with timothy. 
In no instance did we find timothy as the 
sole offender ; the majority of patients reacted 
to other grasses as well. A number of patients 
reacting to grass pollens did not give dermal 
reactions to timothy. 

Tree-pollen sensitivity, however, does at 
times stand alone. In a number of instances 
there was sensitivity to a single tree pollen. 

A fair number of patients reacted to inhal- 
ants alone. This can be assumed to be due 
to concentrated and close contacts with 
feathers, cotton linters, animals, pets, etc. 
However, the majority (Table 6) reacted 
also to other allergens. 

There were no instances of sensitivity to 
molds alone. 

Twenty-four of the children reacted to 
one or more allergens in each group, i. eé., 
trees, grasses, weeds, molds, and inhalants. 
This again emphasizes the preponderance of 
multiple sensitivities. 
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EOSINOPHILIA 


Thirty-three patients (52%) showed an 
elevation of eosinophiles in the blood at one 
time or another. The range varied from 5% 
to 33%. We observed that the count might 
be normal at one time and show a rise at 
another. In all of the cases in which eosino- 
philia was not present at a single examina- 
tion, at least four samples of blood had been 
examined. 

Thirty-seven children presented adequate 
smears for the study of nasal eosinophilia 
(Hansel method). Thirty-three (89%) of 
these thirty-seven showed the presence of 
nasal eosinophilia at one or another time. 


6.—Reactions to Various Inhalants 


Inhalant Cases 
Feathers... 37 
Cottonseed 33 
Cat hair... ; 27 
Wool ine 21 
Hog hair ws 20 
Dog hair 20 
19 
Kapok... 17 
Rabbit hair J 16 
Cattle hair ‘ 15 
Orris root 14 
Pyrethrum 13 
Tobacco... ‘ 13 
Goat hair 9 
Flaxseed.. g 
Castor bean se 5 


With superimposed infections, the nasal 
cytology changed to a preponderance of 
neutrophiles. Thus we are enabled to dif- 
ferentiate between allergic and infectious epi- 
sodes. 

The repeated finding of nasal eosinophilia 
should suggest potential allergy. 


BONE MATURATION 
Studies on bone maturation showed 20 
(31%) had a definite retardation as deter- 
mined by fluoroscopy and/or x-ray. 
RESULTS OF COMPREHENSIVE TREATMENT IN 
THE 64 INFANTS AND YOUNG CHILDREN 
Fifty-one children responded to treatment. 
Six of these had eczema that we consid- 
ered cured, for in this syndrome we have 
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objective evidence of a complete remission 
of the condition. Three patients developed 
hay fever in the course of our studies and 
responded to therapy. 

The duration of treatment varied. The 
majority of patients (41) were treated for 
more than four years. Ten responded to 
treatment in a shorter period. Thirteen did 
poorly, but of these ten dropped out before 
studies were completed. However, three 
did poorly despite all our efforts and also 
dropped out. 

COM MENT 


Our observations of these infants and 
young children corroborate certain trends 
and facts which have been established for 
allergic children of all ages. On the other 
hand, certain findings have been revealed 
that have an aspect of novelty. 

The early age of onset of allergy in these 
cases was not influenced by a particularly 
strong positive family incidence. 

Congenital transmission of sensitization in 
utero may explain the explosive allergic 
response that occurs in certain infants par- 
taking of a food for the first time. When 
positive skin reactions are obtained to foods 
prior to actual ingestion by the infant, the 
assumption is that the allergic status is due 
to either active or passive sensitization in 
utero. We cannot postulate that specific food 
sensitivities have been inherited germinally, 
because no proof has been presented to sup- 
port such a theory. Nor has the theory been 
proved that such sensitivities may result 
from passage of antigens through the breast 
milk. 

For the present, skin testing offers the best 
means to determine the offending allergens 
in the individual case. This holds true for 
the child under 5 years as well as those who 
are older. A positive dermal reaction does 
not in every instance indicate that the patient 
will present some form of clinical manifesta- 
tion upon each contact with the specific 
offending substance. We believe, however, 
that all positive skin reactions, especially in 
the young, should be considered as evidence 


of potential clinical reactivity. 
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ALLERGY IN INFANT AND 
The great number of skin reactions elicited 
in this group of young children may at first 
appear astonishing, but when we realize that 
the young infant is exposed to more experi- 
ences with new antigens than the adult, for 
during infancy he is more susceptible to the 
passage of native antigens into the blood 
stream, it does not seem so surprising. 

Although all of the infants under one year 
of age did react to foods, many also reacted 
to inhalants, pollens, and molds as_ well. 
During the first five years we noted a gradual 
diminution in food sensitivity, a marked rise 
in pollen sensitivity, a consistently high inci- 
dence of sensitivity to inhalants, and a mod- 
erate incidence of mold sensitivity. 

Our survey indicates that multiple sensi- 
tivities are the rule. Seldom does one encoun- 
ter a patient who is sensitive to milk or 
some other food, for example, who does not 
have concurrent sensitivity to one or more 
of the inhalant allergens. In view of this 
significant finding, it is foolhardy to treat a 
young infant for only one or another obvi- 
ous factor. To achieve effective results, all 
of the child’s sensitivities must be taken into 
consideration in planning therapy. 

Milk, which in the past was considered 
one of the prominent sensitizers, appears of 
less importance in our series. This we attrib- 
ute, and we believe justifiably, to the fact 
that the preponderant number of infants 
today are fed heat-denatured milks, such as 
Similac or other evaporated milks. If we 
had included gastrointestinal symptoms as 
allergic manifestations in this study, the inci- 
dence of milk allergy would undoubtedly 
have been greater. 

Of importance in the diagnosis of early 
and doubtful cases of respiratory allergy is 
the nasal cytology. Since this evidence aids 
us in differential diagnosis, we can pinpoint 
those persons who are truly allergic and thus 
have the opportunity to study them at the 
initiation of their difficulties rather than 
waiting unti] they develop a full-blown and 
intractable allergic state. 

An increased number of eosinophiles in the 
as reliable an indication of 


blood is not 


allergy. 


PRESCHOOL 


CHILD 


In our series at least every third infant 
showed evidence of bone retardation. We 
believe that retardation of bone maturation 
suggests hypometabolism. In the majority 
of such cases, we have found clinically that 
the judicious use of desicated thyroid helped 
in raising resistance to infection, overcoming 
fatigue, and correcting a dry, irritated, and 
infection-prone skin. 

The study of allergy in this comprehensive 
manner in the infant and young child is 
rewarding. There are few chronic diseases 
in which a reversal from pathologic to nor- 
mal physiology can be consummated, as can 
be achieved in allergy. The rehabilitation of 
a young allergic cripple is a truly gratifying 
experience and should forestall or shorten 
the inroads of allergy in later years. 


SUMMARY 

The age of onset of allergy does not appear» 
to be controlled by hereditary factors, for the 
incidence of inhertance in this young age 
group was no greater than is found in older 
allergic persons. 

Evidence for congenital allergy (sensitiza- 
tion in utero) was found in 27% of the cases. 

It would appear that allergic diseases in 
the young show a predominance of eczema 
in the first year, followed by a fall in eczema 
and a rising incidence of asthma and hay 
fever as age progresses. No cases of true 
hay fever occurred prior to the third year 
(in the Northeastern section of the country). 
Pollen asthma, however, did appear before 
the third year. 

The incidence of etiologic factors in this 
group is characterized as age progresses by 
a decreasing sensitivity to foods and an 
increasing sensitivity to pollens. The inci- 
dence of sensitivity to miscellaneous inhal- 
ants is relatively high, whereas that of mold 
sensitivity is moderate. 

In the first year, 100% of the patients 
reacted to foods alone or in combination with 
other allergens. By the fi‘th year this was 
reduced to 60%. 

Chocolate was shown to be an infrequent 
offender. 
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Milk sensitivities occurred in 28% of the 
cases. None of these patients reacted to milk 
alone. The majority reacted to the whey 
proteins. Less than one-quarter reacted to 
the casein fraction. Only this latter group 
required milk substitutes. The majority of 
milk reactors tolerated heat-treated milks. 

Forty-eight per cent reacted to egg pro- 
teins. 

Forty-six per cent reacted to one or more 
cereal grains. None reacted to rice. 

Fifty-eight per cent reacted to seafoods, 
all reacting to more than one. 

Twenty-eight per cent reacted to citrus 
fruits. 

No patient reacted to ragweed alone. Prac- 
tically all reacting tu ragweed also reacted to 
Pyrethrum and tobacco. 

No patient reacted to grass pollen alone. 
In no instance was timothy the sole offending 
grass. 

Tree pollen sensitivity at times occurred 
as the only pollen sensitivity. 

The majority of miscellaneous inhalant 
sensitivities occurred with other sensitivities 
but occasionally these inhalants were the sole 
offenders. 

Mold sensitivity occurred always in con- 
junction with other sensitivities. 

Nasal eosinophlia was found to be an im- 
portant aid in the early diagnosis of allergy 
and occurred in 89% of the patients. 

Thirty-one per cent of the children showed 
evidence of retardation of bone maturation. 

The majority of the cases responded well 
to a multifaceted therapy. 

The rehabilitation of the young allergic 
cripple should aid in the prevention and 
reduction of allergy in later years. 


CONCLUSIONS 

Because of the large amount of specific 
data that can be obtained in this early age 
group we believe that infants suffering from 
allergy should be skin-tested early and 
studied comprehensively. 

There are few chronic diseases in which a 
reversal from pathologic to normal physiol- 
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ogy can be consummated, as can be achieved 
in allergy. The rehabilitation of a young 
allergic cripple is a truly gratifying experi- 
ence and should forestall or shorten the 
inroads of allergy in later years. 


50 E. 78th St. (Dr. Ratner). 
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Report of Two Unusual Cases 


J. A. JAMES, M.R.C.P., Montreal, Canada 


Disorders of renal tubular function have 
received increasing attention in recent years, 
both from the clinical standpoint and because 
of their importance in clarifying renal tubu- 
lar phy siology. The present report concerns 
two patients, both of whom showed evidence 
of renal tubular disease together with renal 
medullary calcification (nephrocalcinosis ). 
The clinical manifestations, however, were 
strikingly different and included certain un- 
usual and confusing features which may be 
of interest. 

REPORT OF CASES 
Case 1.—A boy aged 8 weeks was admitted to 
the hospital 
thrive, with hematemesis on the day of admission. 

The 
fourth pregnancy, which was complicated by mild 
history. 


because of vomiting and failure to 


patient was the product of the mother’s 


There relevant family 


Delivery, at another hospital, was spontaneous. The 


toxemia. was no 
birth weight was 2880 gm. The baby was discharged 
on the seventh hospital day, apparently in good 
condition. 

Progress after discharge, however, was con- 
sistently unsatisfactory. Frequent vomiting occurred, 
which was not projectile and was unrelieved by 


The noted to be 
brown in color on one occasion. Marked constipa- 


formula changes. vomitus was 
tion, but no melena, occurred. At one month of age 
the baby weighed 2840 gm. During the following 
month vomiting continued with increasing severity, 
and on the day of admission profuse vomiting of 
altered blood occurred. 

Physical examination revealed an 
shocked infant, showing marked wasting and de- 
hydration. Weight 2610 gm. Temperature 96 F, 
pulse 140. Examination otherwise was negative, and 
no pyloric tumor was felt. During examination the 
baby vomited a further large amount of altered 
blood. 


acutely ill, 


Submitted for publication Dec. 27, 1955. 
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Investigations.—Hemoglobin 9.8 gm. per 100 cc.; 
WBC 27,000, with 15,900 neutrophiles. Urinalysis 
showed a trace of albumin, with 1-2 red and 1-2 
white blood cells per high-power field. Plain x-ray 
and abdomen showed no ab- 


films of the chest 


normality. Further investigation was postponed 
owing to the infant's poor general condition. 

\ provisional diagnosis of gastrointestinal bleed- 
ing due to hiatus hernia or pyloric stenosis was 
made, and symptomatic treatment was started with 
blood transfusion and intravenous fluids. The baby 
continued to vomit small amounts of altered blood 
for a few days, but his general condition improved 
considerably. On the third hospital day x-ray exami- 
nation showed free regurgitation of opaque medium 
up the esophagus in all positions (Fig. 1), ap- 
parently supporting the admission diagnosis of gas- 
troesophageal incompetence due to hiatus hernia or 
chalasia of the esophagus.' There was no evidence 


of pyloric obstruction. Accordingly, antacids and 
thickened feedings were prescribed, and the baby 
was nursed in the upright position. 

these vomiting and de- 


In spite of measures, 


hydration recurred. Dyspnea was present, and it 
was noted that the baby voided frequently in spite of 
marked dehydration. Serum chemistry values 
showed CO: content 5.7 mM/liter, Cl 120 mEq/ 
liter, NPN 31 mg/100 cc. The urine pH, measured 


simultaneously, was 7.0. 


Fig. 1 (Case 1).—Barium swallow demonstrating 
free reflux of opaque medium from the stomach into 
the esophagus. 
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Fig. 2 (Case 1).—Medulla of kidney including 
portion of pelvis showing peritubular deposits of 


calcification (black). Hemalum, phloxine, saffron ; 


reduced approximately from mag. 22. 

A second diagnosis of infantile renal acidosis was 
made, and treatment was started with the sodium 
citrate-citric acid mixture recommended by Light- 
wood and co-workers,” containing 6 gm. of sodium 
citrate per day. Four days later the baby was again 
clinically improved: Serum COs: was 16.3 mM/liter, 
Na 141 mEgq/liter, K 5.8 mEq/liter, Cl 110 mEq 
liter, NPN 27 mg/100 ce., Ca 8.8 mg/100 cc., P 4.5 


mg/100 cc. Intravenous pyelography revealed nor- 


Ve 


Fig. 3 (Case 1).—Pros- 
tatic duct showing de- 
posits of iron-calcium 
complexes (black). Pres- 
sian blue method for iron; 
reduced approximately 1/5 
from mag. X 100. 
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mal excretion of dye, and no renal calcification was 
observed. The urine showed a trace of albumin, with 
2-4 white blood cells per high-power field. Escher- 
ichia coli was cultured from a voided specimen on 
one occasion. 

In spite of the initially encouraging response, in- 
cluding an increase in weight to 4500 gm., improve- 
ment was not maintained. Acidosis was never wholly 
controlled, and increasing the dose of citrate to 8 
and then 12 gm. per day caused edema and diarrhea. 
A persistent unexplained fever occurred which did 
not respond to antibiotics. Anemia recurred and was 
treated with blood transfusions. A second x-ray 
examination of the esophagus failed to demonstrate 
the reflux noted in previous films. On the 86th hos- 
pital day the baby suddenly developed severe diar- 
rhea and vomiting with high fever, and he died on 
the 88th hospital day. 

Autopsy revealed an emaciated and dehydrated 
infant weighing 4300 gm. The entire colon showed 
an edematous and hemorrhagic mucosa, and the 
lumen contained feces and blood. There was no 
evidence of gastric ulceration, pyloric stenosis, or 
hiatus hernia. The kidneys were of normal appear- 
ance and had a normal combined weight of 50 gm. 
The capsule was glistening and stripped readily. The 
cut surface of both kidneys revealed linear deposits 
of yellowish-gray material in the medulla, measur- 
ing about 0.3 cm. in length. The mucosal surface 
of both pelves was smooth and glistening. The re- 
maining organs, including the brain, showed little of 
note on gross examination. FE. coli, Serotype 0111, 
was cultured from the spleen, heart, lungs, and 
trachea. 

Microscopic Findings (Figs. 2 and 3).—The lungs 
showed fairly widespread multifocal alveolar pneu- 
monia as well as a moderate number of platelet 
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thrombi scattered throughout the lung veins. The 
bone marrow and costochondral junction showed no 
abnormality. There was a moderate right otitis 
media and a minimal exudate in the left middle ear. 
The parathyroids were microscopically normal. The 
liver showed minimal periportal fatty metamor- 
phosis associated with minimal hemosiderosis. The 
spleen showed no definite evidence of sepsis, and 
there was no evidence of iron pigment present. 

Sections of the large bowel from the cecum to the 
rectum showed an extremely hemorrhagic and 
edematous mucosa and submucosa. Numerous mark- 
edly dilated veins stuffed with red blood cells were 
present in these areas. No inflammation or ulcer- 
ation was present. The lower ileum showed similar 
but less marked changes, while the jejunum was 
normal. Sections of the mesentery demonstrated 
that the large-bowel lesion was the result of recent 
noninflammatory thrombosis of the veins supplying 
the involved bowel. This was probably secondary to 
dehydration and infection. The mesenteric lymph 
nodes were atrophic, and a number of them were 
stuffed with red blood cells and showed a minimal 
acute lymphadenitis. 

The kidneys showed moderately extensive calci- 
fication in the medulla (Fig. 2). This calcification 
was extratubular, being situated in the interstitial 
tissues and/or within the basement membrane of the 
collecting tubules. Many of the masses bulged into, 
distended, and obstructed the lumens of the tubules. 
The tubules of the papillae were frequently mark- 
edly distended and also contained protein casts in 
their lumens. Small papillary masses of calcified 
material projected from the surface of the papillae 
into the lumen of the pelvis. 

Many of the calcified masses were surrounded by 
proliferating fibroblastic tissue, but there was no 
real inflammatory reaction, as only an occasional 
histiocyte was seen. No giant cells were seen. The 
lesion was associated entirely with the collecting 
tubules. 

The cortical portion of the kidney showed no 
glomerular lesion. Occasional intratubular (epi- 
thelial) calcification was seen which was associated 
with minimal tubular necrosis. This minimal lesion 
was probably associated with the terminal diarrhea 
and vomiting and was quite different histologically 
from the principal lesion present in the medulla. 


In summary, the findings in the medullary 
portion of these kidneys are similar to those 
previously described in this condition, par- 
ticularly by Butler, Wilson, and Farber °. 

An accidental histological finding of inter- 
est was the presence of minimal focal calcifi- 
cation of the ejaculatory ducts of the prostate 
(Fig. 3). This calcification was identical to 
that present in the medulla of the kidneys, oc- 


curring just outside the epithelial layer. This 
was the only extrarenal calcification found 
at autopsy. 


Case 2.—A boy aged 4 years was admitted to the 
hospital because of tetany of 24 hours’ duration and 
a recent generalized convulsion. 

The patient was the first child of healthy parents. 
There was no relevant family history. Pregnancy 
and delivery were normal. The birth weight was 
3470 gm. The child was breast-fed for two months, 
then was placed on an evaporated milk formula. 
Until 13 months of age he refused solid foods, and 
his diet consisted wholly of milk. Vitamin supple- 
ments were given irregularly. At 6 months he 
weighed 6150 gm. At about 9 months, growth ap- 
peared to slow down, and since then he had always 
been small for his age. He sat up at 4 months, 
walked and talked at 13 months, and was toilet- 
trained by 2 years. Infantile eczema started at the 
age of 3 months. His parents stated that he was 
“allergic” to eggs, cats, and dogs. He was noted 
to be always thirsty, and drank a quart of milk a 
day, in addition to quantities of water. No polyuria 
or nocturia had been noted. 

Between the ages of 6 and 18 months, he attended 
the hospital outpatient department on five separate 
occasions, with attacks of vomiting, diarrhea, and 
fever. On each occasion an upper respiratory infec- 
tion was found, and the symptoms subsided promptly 
with antibiotic therapy. 

At the age of 3 years he developed a further 
attack of fever and vomiting and the parents noted 
that his hands and feet were stiff and painful. How- 
ever, the significance of this complaint was not ap- 
preciated, and antibiotic therapy was prescribed, 
with prompt relief of symptoms. Two days before 
admission he developed fever, with cough, vomiting, 
and diarrhea. Stiffness of the hands and feet re- 
curred, and he had a generalized convulsion three 
hours before admission. 

Physical examination revealed a small, fairly 
well-nourished child. Height, 90 cm.; weight, 12.0 
kg.; temperature, 100 F. There was a dry eczema 
in the flexures. Carpopedal spasm and Chvostek’s 
sign were present. There was a right catarrhal 
otitis media. The chest was clear, and the kidneys 
were not palpable. The fingernails were normal. 
No other abnormality was noted on physical ex- 
amination. 

Investigations —Hemoglobin 11.0 gm. per 100 cc. 
White blood cell count 13,700, with marked poly- 
morphonuclear leucocytosis. Serum chemistry : COs 
content 16.3 mM/liter, K 4.3 mEgq/liter, NPN 21 
mg/100 cc., Ca 5.8 mg/100 cc., P 4.5 mg/100 cc. 
Alkaline phosphatase 1.39 mM. units/liter (normal 
1.0-5.5). Chest x-ray showed partial consolidation 
of the left lower lobe. Urine: albumin, nil; rare 
RBC and WBC; no casts seen. 
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Treatment consisted of penicillin and an intra- 
venous infusion of 5% dextrose containing 2 gm. 
of calcium gluconate. Five hours later all tetanic 
manifestations were relieved. The patient had no 
further vomiting or fever. 

Subsequent Investigations —Blood chemistry : Re- 
peated determinations of K, Cl, NPN, and phos- 
phatase gave normal results. Values for total COs 
(mean 21; range 18-25 mM/liter) and Na (mean 
137; range 128-146 mEq/liter) were slightly low. 
Aiter the initial normal value, serum P tended to 
be high (mean 6.2; range 5.0-7.2) and serum Ca low 
(mean 9.1; range 8.2-10.0). None of these values 
however, was consistently abnormal. Urine: pH 
6.5-7.5, specific gravity 1.004-1.006, albumin nil, 
sugar nil, few RBC, 2-4 WBC per high-power field, 
occasional granular casts. Sulkowitch 14, 24- 
hour excretion of amino acids normal. Mosenthal 
concentration-dilution test: specific gravity 1.004- 
1,007. Urea clearance 24 cc/minute/1.73 sq. m. 
Renal phosphorus “clearance” increased 100% fol 
lowing injection of parathyroid hormone, 50 units/ 
square meter, indicating a normal tubular response.* 
Administration of ammonium chloride, 12 gm/ 
square meter/day for six days caused a fall in urine 
pH from 6.2 to 5.5 and increase of ammonium ex- 
cretion from 3 to 27 mEq/24 hours. The child 
showed a normal response to acetazoleamide (Di 
amox), suggesting that renal carbonic anhydrase 
activity was normal.* 

X-Ray Examination—lIntravenous pyelogram. 
The kidneys appeared smaller than average. On 
both sides there were irregular scattered fine points 
of calcification throughout the medulla, and also in 
the cortex to a smaller degree. Dye appeared in 
good concentration at three minutes and was com- 
pletely removed in two hours. There was slight 
dilatation of the calyces on both sides. Retrograde 
pyelography revealed mild hydronephrosis on the 
right side without evidence of obstruction. Films of 
the bones, including arms, legs, and skull, showed 
no evidence of metabolic bone disease. 

Progress.—Subsequent hospital course was un- 
eventful, and the patient was discharged on the 24th 
hospital day. At follow-up three months later, he 
was symptom-free. Height, 92 cm. Weight, 13.6 
kg. Chemistry values: Na 140 mEq/liter, K 4.6 
mEq/liter, Ca 9.3 mg/100 cc., P 4.9 mg/100 cc., 
phosphatase 4.1 mM. units/liter. 


COMMENT 


In 1935, Lightwood ® described renal med- 
ullary calcification in a series of infant autop- 
sies and correlated this finding with a clinical 


* These data have been reported elsewhere.5 
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DISEASES OF CHILDREN 
syndrome including failure to thrive, consti- 
pation, and anorexia. In 1936, Lightwood 
and co-workers * and Butler and co-workers * 
independently described cases showing dehy- 
dration and acidosis with nephrocalcinosis at 
autopsy. Several reports of infantile idio- 
pathic renal acidosis have since appeared.+ 
Symptoms commonly start during the second 
half of the first year and include anorexia, 
vomiting, constipation, and failure to gain 
weight. The urine commonly contains a trace 
of albumin and an increased number of white 
blood cells, and the pH is alkaline or weakly 
acid in spite of systemic hyperchloremic aci- 
dosis, this constituting an important diagnos- 
tic feature. Renal medullary calcification is 
demonstrable radiologically in some cases. 

Case 1 provides an example of this group. 
The early onset of vomiting in the second 
week of life and hematemesis were unusual 
features and may have been due to the associ 
ated gastroesophageal incompetence, which 
may have represented either an independent 
primary lesion or a complication of prolonged 
vomiting and dehydration, as has been re- 
cently suggested.'* The association of hema- 
temesis with renal acidosis has not been 
previously described. In view of the widely 
held belief that most examples of this eso- 
phageal dysfunction are due to small hiatus 
hernias,{ it is interesting that no such lesion 
was found at autopsy. 


Although the prognosis in treated cases is 
usually favorable,’ death from intercurrent 
infection may occur.’ The pathological find- 
ings in the present case were similar to those 
reported previously,* calcification in the ejac- 
ulatory ducts of the prostate being an addi- 
tional interesting feature. 

A biochemically similar syndrome, includ- 
ing thirst, polyuria, and rickets, with per- 
sistent acidosis and nephrocalcinosis, has 
been reported in adults.'* In Case 2, there 
was a history of polydipsia and growth was 
stunted, but since persistent acidosis and bone 
changes were absent, it can hardly be in- 


+ References 2 and 8-10. 
t References 11 and 13. 
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cluded in this group. The renal functional 
studies suggested some impairment of glo- 
merular filtration together with decreased 
ability to concentrate and acidify the urine 
and excrete ammonia under stress. Tubular 
sensitiveness to parathyroid hormones and to 
a carbonic anhydrase inhibitor was preserved. 

In this patient the etiology of tetany and 
the relationship of the clinical and biochemi- 
cal findings to previously described syn- 
dromes is obscure. Since there was no clinical 
evidence of steatorrhea, it seems probable 
that hypocalcemia resulted from an excessive 
loss of calcium in the urine. The normal bone 
films and Sulkowitch test suggest, however, 
that this was an acute process, apparently 
The 


renal function studies do not suggest either 


related to infection on both occasions. 


glomerular or tubular dysfunction sufficient 
to account for the blood findings, even taking 
into account the high consumption of cow’s 
milk. 
feature of hypoparathyroidism, it seems pos- 


Although nephrocalcinosis is not a 


sible that disturbed parathyroid function may 
have been a significant factor in producing 
this patient’s symptoms. His subsequent 
course will be followed with considerable in- 
terest. 
SUMMARY 

Two further cases of renal tubular disease 
with nephrocalcinosis are described. In one 
case, a young infant, profuse hematemesis 
was an early symptom and was associated 
with the radiological findings of gastroeso- 
phageal incompetence. The disease terminated 
dehydration, and 


with infection, 


thrombosis of the inferior mesenteric vein. 


fatally, 


Nephrocalcinosis was demonstrated at autop- 
sy. In the other case, occurring in an older 
child, the presenting symptom was tetany 
with hypocalcemia. Nephrocalcinosis was 
demonstrated radiologically. The nature of 
the underlying disorder was obscure, and the 


ALCINOSIS 


possible importance of endocrine as well as 
renal factors in the production of the symp- 
tom-complex is discussed. 


Dr. F. W. Wiglesworth supplied the pathological 
report and photomicrographs in Case 1. Dr. Wigles- 
worth, Dr. Alan Ross, and Dr. Reginald Lightwood 
gave helpful criticism. 
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Effect of P. ancreatin on 
Digestion in an Snfant 


B. B. KUMAR, M.B., B.S., D.C.H. 
and 
G. E. GIBBS, Ph.D., M.D., Omaha 


The effectiveness of pancreatin in treat- 
ment of pancreatic deficiency has long been 
a subject of controversy. Recently reported 
balance studies by Ross ' and by Harris and 
co-workers * on a total of 23 infants and 
children indicate that pancreatin is effective 
in improving fat utilization. Vitamin A 
absorption studies have also tended to con- 
firm this lipolytic effectiveness of pancreatin.* 

Additional data regarding the effect of 
pancreatin on fat digestion are provided by 
the present study, in which 10 paired balance 
periods were observed in a single infant with 
pancreatic exocrine deficiency. The age of 
the infant was 2 months at the beginning of 
the .experiment. He weighed 4500 gm. at 
that time and increased to 5400 gm. by the 
end of the study, at age of 4 months. No 
family history of pancreatic exocrine disease 
was known. Pancreatic deficiency was proved 
by duodenal drainage with use of secretin 
and double-lumen gastroduodenal tube. One 
of these tests was performed at the age of 
2 months. The volume of fluid aspirated 
after intravenous injection of secretin was 
0.2 ml. in 20 minutes. The fluid was dark 
yellow and slightly alkaline. The undiluted 
juice produced no tryptic action on x-ray 
film in 15 minutes at room temperature. At 
age of 7 months, the duodenal drainage was 
repeated. The volume obtained this time was 
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0.9 ml., and the fluid was alkaline and brown. 
The trypsin test on x-ray film was again 
negative. The trypsin concentration, as deter- 
mined by the modified Anson method, was 
0.9 (10%), which is in the range for the 
extreme degree of pancreatic deficiency in the 
typical case of cystic fibrosis of the pan- 
creas.* In the normal 
is 1-10 ml. and the trypsin concentration 
30-120 (10%). The gastric juice was 
strongly acidic. The infant had no apparent 


infant the volume 


pulmonary disease, so that confusion of 
interpretation incident to administration of 
antibiotics was avoided. There were still no 
pulmonary symptoms at the time of the later 
check-up, at age of 7 months. By this time 
the infant had not been given antibiotics 
except fer two weeks during one respiratory 
infection, which terminated without residual 
symptoms. Parotid salivary chloride levels 
at ages of 2 and 7 months were 99 and 92 
mEq. per liter, in comparison with values 
ranging from 17 to 55 mEq. in nonfibrocystic 
infants past the newborn period.* Sweat 
tests were done at the ages of 2 months and 
7 months. The chloride levels of the sweat 
were 82 and 100 mEq. per liter, respectively, 
compared with a normal range of 10-70 
mEq.? 

Ten periods using pancreatin (Viokase 
powder) were alternated with ten periods 
using casein (Casec) as a protein control 
substance. The dosage of pancreatin was 
1 gm. with each bottle feeding, five times 
daily. The feeding consisted essentially of 
milk, in the form of evaporated milk diluted 
with an equal part of water, given five times 
daily. The quantity of milk given was deter- 
mined by the appetite of the infant, but it 


* References 4 and 5. 


M 
a 
J 
4 
an 
wg 


PANCREATIN—FAT DIGESTION 


was measured. Ten to twenty grams of 
-ablum was also given daily. 

The test periods were of the duration of 
three days each. Each period was initiated 
by a dose of solution of carmine, 1 drop per 
ounce of formula in the early morning 
formula. The stool periods were separated 
according to the marking thus obtained in 
the stool. To facilitate stool collection, a thin 
plastic sheet (Saran Wrap) was placed in 
the diaper. Any stool adhering to the but- 
tocks was added to the material on the plastic 
sheet. The stools in the sheet were gathered 
in a refrigerator until completion of a test 
period. This simple technique proved prac- 
tical in a general pediatric ward. The accu- 
racy of it may be inferred from the repro- 
ducibility of the stool-collection periods. 


Fat Balance Studies With and Without 
Pancreatin 


Control Periods Pancreatin Periods 
Fat Fat 

Fatin Loss Fatin Loss 

Wt. of 10Gm. in Wt.of 100Gm. in 


Wet Wet Stool, Wet Wet Stool, 

Stool, Stool, % of Stool, Stool, %of 

Gm Gm. Intake Gm Gm. Intake 
1 330 M4 » 246 15 40 
2 293 4 37 190 9 18 
3 398 16 62 170 15 26 
4 418 19 75 % Mu 32 
5 430 15 70 196 13 p>) 
6 427 13 a2 237 ll 
7 45 416 4 
4668 16 70 326 38 
y 454 16 61 204 17 36 
10 462 16 4 413 13 41 


At the end of each stool-collection period, 
total specimens plus wrappers were weighed, 
and weight equivalent to the wrappers was 
subtracted. Most of the stool was scraped 
from the wrappers and mixed thoroughly 
by a spatula. Five gram aliquots of the wet 
mixture were taken for analysis by the 
method of van de Kamer and co-workers.‘ 
In this method the wet stool sample was 
hydrolyzed in alcoholic KOH. The mixture 
was acidified and chilled. A definite volume 
of petroleum ether was then added. An 
aliquot of the petroleum ether was titrated 
with isobutyl alcoholic KOH, using thymol 
blue as indicator. 

The results are shown in the accompanying 
Table. The amount of fat appearing in the 
stool in the 10 control periods varied from 
37% to 75% of the fat ingested; the mean 


was 58%, and the standard deviation, 13%. 
In the 10 alternating pancreatin periods, the 
fat excretion varied from 18% to 50% of 
the fat ingested and the mean was 33%, with 
standard deviation 9%. A slight overlapping 
of the groups is thus seen. The difference 
between the two.means is more than five 
times the standard error of the difference ; 
consequently, the results are highly signifi- 
cant. There was little change in the con- 
sistency of the stool or its concentration of 
fat with or without pancreatin. The calcu- 
lated increase in fat utilization with pan- 
creatin depended on the decreased total 


weight of stool. 


SUMMARY 

Ten pairs of fat balance studies were done 
between the ages of 2 and 4 months on an 
infant with pancreatic deficiency receiving a 
whole-milk formula. Fat wastage decreased 
from 58% of the intake to 33% when high 
potency pancreatin was used in dosage of 
1 gm. with each milk feeding, five times 
daily. 
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AARON J. BELLER, M.D. 

and 

SHIMON BERMAN, M.D., Jerusalem 


Subdural hematoma in infancy is indeed a 
well-known clinical entity, and equally well 
known is the multiplicity of signs and symp- 
toms of this condition and their lack of spe- 
cificity, which add to the difficulty of the clin- 
ical diagnosis. Consequently, there is fre- 
quently a delay in the diagnosis which may be 
the cause of the poor results of surgical inter- 
vention, the damage to the brain being irre- 
versible. Furthermore, groups of cases de- 
scribed by various authors, although having 
many points in common, may differ in the 
kind and frequency of various manifestations. 

In studying our material, consisting of 19 
cases, we hoped to determine, by analyzing 
the history and clinical features, whether an 
earlier diagnosis on our part would be pos- 
sible. We attempted to evaluate the result of 
treatment by correlating the child’s post- 
operative development with the findings at 
the time of operation. 


CLINICAL FEATURES 
Of the 19 cases reviewed here, 12 are boys 
and 7 girls. These figures are too low to 
draw any conclusions from them, but it is 
nevertheless noteworthy that a similar pre- 
ponderance of boys has been reported by 
other authors.* 
The age of the children on admission to 
the hospital is shown in Chart 1. In all these 
cases except one, the symptoms appeared 
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AGE MONTHS 
Chart 1.—Age at admission to hospital 


during the first nine months of life. More 
than 50% of children were admitted to the 
hospital between the ages of 4 and 6 months. 

The frequency of various signs and symp- 
toms in our series of cases is presented in 
Chart 2. In 14 out of 19 children the head 
circumference was much larger than normal 
for their age, and in most cases the enlarge- 
ment of the bitemporal diameter was espe- 
cially noticeable. In the series of most of 
the other authors head enlargement was not 
observed in such a high percentage.+ This 
could be explained by the fact that most of 
the cases in this series were brought to our 
attention in the early days because of this 
particular sign, and many others with less 
outstanding features were probably not even 
brought to our notice. With more wide- 
spread knowledge of this condition, more 
cases have been diagnosed in which head en- 
largement was not present to an appreciable 
degree. 


+References 1 and 3. 


Chart 2.—Signs and symptoms in 19 cases of sub- 
dural hematoma in infancy. 
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SUBDURAL HEMATOMA IN INFANCY 


ETIOLOGY 


For many years trauma was thought to be 
the most important, if not the only, etiological 
factor in subdural hematoma.t Ingraham and 
Matson § stressed the fact that trauma may 
be very slight, and this led to the assumption 
that if subdural hematoma was found pre- 
ceding trauma had occurred. 

The pathogenesis of subdural hematoma is 
described in many excellent papers and will 
not be repeated here. In our series of cases 
a history of trauma was elicited in two cases 
only, two others having a history of difficult 
delivery. 

In 1950, McKay, Morissette, Ingraham, 
and Matson * called attention to the occur- 
rence of xanthochromic fluid in the subdural 
space in some cases of Hemophilus influenzae 
meningitis. Independently, Smith, Dormont, 
and Prather * reported 20 cases with sub- 
dural effusion complicating meningitis due to 
various bacteria. Many other clinical reports 
followed these preliminary descriptions.|| 
The mechanism is not clearly understood, 
although it seems probable that an effusion 
takes place through the irritated or damaged 
capillary wall. 

In four of our cases the clinical findings on 
admission to hospital established the diag- 
nosis of meningitis. The organisms found 
were Diplococcus pneumoniae in two cases 
and H. influenzae in one case, and in the 
fourth case the causative agent could not 
be identified. After an interval of 5 to 20 
days a subdural hematoma was discovered, 
and on operation thick membranes with brain 
atrophy were found. It was our impression, 
therefore, that the subdural hematoma pre- 
ceded the meningitis. In one of the cases 
pneumococci were found in smears taken 
from the subdural fluid as well as in the 
culture from the spinal fluid. We assumed, 
therefore, that we were dealing in these 
cases with a subdural hematoma which had 

t References 3 and 4. 

§ References 1 and 4. 

| References 2 and 7-9. 

{ References 8 and 10. 


become infected and with a secondary spread- 
ing of the infection into the subarachnoid 
space. 

Among other etiological factors of sub- 
dural hematoma in infancy, diarrhea with de- 
hydration and severe malnutrition has re- 
cently been mentioned in the literature,’ but 
it was stressed long ago that subdural hema- 
toma occurs with greater frequency in mal- 
Four patients in our 
with 


nourished children." 
suffered 
dehydration before the occurrence of other 


series from severe diarrhea 
signs of subdural hematoma. In these cases 
it seems difficult to determine the sequence 
of events. While the subdural hematoma may 
in some cases occur in infants with diarrhea 
and malnutrition, these latter conditions may 
be the first clinical sign of a subdural hema- 
toma. The pathogenesis of subdural hema- 
toma following diarrhea is not clearly under- 
stood, because our knowledge of the various 
disturbances here is still incomplete. It seems 
to us, however, that a decrease of plasma pro- 
thrombin in infantile diarrhea, as found by 
Matoth,"* 
pathogenesis of this condition. 


may be of importance in the 
One of our children suffered from a se- 
vere undiagnosed bleeding disorder which 
was, most probably, the cause of the subdural 
hematoma in this particular case. It is of 
interest that there is no evidence in the 
literature that hemorrhagic diseases play 
much of a part in the etiology of this condi- 
tion.? We are inclined to favor the view that 
interference with blood coagulation, which is 
known to be frequent in many states in in- 
fancy, is a very important contributing factor 
in the pathogenesis of subdural hematoma. 
In two cases of suspected subdural hema- 
toma the first subdural tap was negative, 
while the second, at an interval of three 
weeks, showed yellow fluid in the subdural 
space. It seems to us that there is a possi- 
bility of bleeding during a diagnostic sub- 
dural tap, especially in infants with a sub- 
clinical bleeding tendency. The possibility of 


a subsequent development of a subdural 
hematoma after this procedure should be 
considered. For greater safety, we believe 
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that it is not superfluous to determine the 
bleeding and coagulation time in the infant 
prior to performing a subdural tap. 


DIAGNOSIS 

The diagnosis was confirmed in our cases 
by subdural taps, which disclosed bloody or 
xanthochromic fluid. In two cases with 
closed fontanels burr holes were made. 

In 11 children an electroencephalogram 
was done prior to the operation. All these 
children had markedly abnormal EEG’s. 
The abnormalities were regional reduction 
of voltage, areas of slow-wave activity, or a 
combination of both. The literature on elec- 
troencephalogram in subdural hematoma is 
very limited.# The findings were not con- 
clusive, and therefore the EEG is believed to 
be of little help in the diagnosis. However, 
it seems to us that our findings were of some 
value. In an entity in which the diagnosis 
has to be made on nonspecific signs and 
symptoms, a normal EEG may rule out the 
need for an immediate subdural tap, while 
an abnormal EEG may supply additional 
weight in favor of the performance of this 
procedure. 


OPERATIVE STATISTICS 


Of 19 cases, 2 children died before surgery 
could be undertaken, 1 of a complication 
after mastoidectomy, the other of a severe 
bleeding disorder in which the risk of surgi- 
cal intervention was too great. Seventeen 
children underwent operation, in two of 
them only burr holes were made, without 
removal of the membranes of the hematoma. 
In one of these two children the membranes 
were thick and the underlying brain was 
severely atrophic; in the other the mem- 
branes were too thin to be removed. 

Fifteen cases were treated according to 
the procedure described by Ingraham and 
Matson.* After repeated subdural taps in 
order to decrease the intracranial pressure 
gradually, exploratory burr holes were made 


# References 13 and 14. 
* References 1 and 4. 
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to establish the presence of membranes, and 
craniotomy was performed with wide ex- 
cisions of both inner and outer membranes 
of the hematoma. 

In 3 cases the hematoma was unilateral ; 
in the remaining 16 cases, bilateral. Three 
children died of respiratory and cardiac ar- 
rest during operation. These cases were 
among the earlier ones, before proper anes- 
thetic technique was established here, a vital 
factor in neurosurgery in infancy. One child 
died a week after the operation with a severe 
local infection and extreme brain atrophy. 


FOLLOW-UP 


Ten children with membrane removal were 
restudied after a time interval ranging from 
six months to six years. The studies included 
anamnesis, with special attention to the 
child’s physical and mental development and 
possible neurologic manifestations, complete 
physical examination, and in most cases 
electroencephalogram and pneumoencephalo- 
gram studies. The psychomotor development 
was satisfactory in four children, including 
our first patient, who was reexamined six 
years after the operation. In four other chil- 
dren the development was moderately re- 
tarded, and two children were severely men- 
tally deficient. Each of these severely defi- 
cient children had had an infected subdural 
hematoma. One child suffered from recur- 
rent convulsive seizures after the operation 
in spite of anticonvulsive treatment. 

The most outstanding fact was the close 
relationship between the child’s postopera- 
tive development and the expansion of the 
brain at the time of operation, after removal 
of the membranes. In most of the children 
developing satisfactorily the brain at the 
time of operation expanded immediately after 
the membranes were removed. On the other 
hand, in those children who remained re- 
tarded the brain did not expand and re- 
mained atrophic (Chart 3). 

The EEG findings showed great improve- 
ment after the operation. In eight children 
the EEG was normal or revealed only slight 
abnormalities at the follow-up examination. 
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Chart 3.—The correlation between the findings at 
the time of operation (expansion of the brain) and 
the child’s postoperative development. 


However, it has to be taken into account 
that the children were much older at the 
follow-up examination, and it is therefore 
not easy to compare the preoperative and 
postoperative EEG findings. 
Pneumoencephalogram was performed in 
eight children. The four children with a 
normal postoperative development and three 
children out of the four who were moderately 
retarded had completely normal pneumo- 
encephalograms. The ventricular system was 
normal in size and shape, and there was a 
normal amount of air in the subarachnoid 
space (Fig. 1). The PEG in one child who 


was moderately retarded after the operation 
showed a mild enlargement of the entire 
ventricular system. Unfortunately, no PEG 
could be obtained in the two children severely 
retarded after the operation. 

The child in whom the membranes were 
not removed because of the existing brain 
atrophy was also reexamined one year after 
the first admission. He was moderately re- 
tarded, and the PEG revealed a hydro- 
cephalus (Fig. 2). This was most probably 
a hydrocephalus ex vacuo due to the severe 
brain atrophy. 


SUMMARY AND CONCLUSIONS 

In analyzing a series of 19 cases of sub- 
dural hematoma in infancy, we found the 
most outstanding sign to be enlargement of 
the head, particularly in the bitemporal di- 
ameter. In 14 of the 19 cases suspicion of 
intracranial pathology was aroused because 
of this sign. 

We were not able to confirm the findings 
of subdural effusion as a result of meningitis. 
In the four cases having both meningitis and 
xanthochromic fluid in the subdural space, 
no definite conclusion could be drawn as to 
which of the two lesions preceded the other. 
Our impression was that all these four cases 
had a subdural hematoma antedating the 
meningitis. The thick and old membranes, 
found at the operation, spoke for this conclu- 


Fig. 1—A normal pneumoencephalogram in one case of subdural hematoma in infancy 15 


months after operation. 
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In one case we found a common infec- 


sion. 
tion in the subdural space and the lepto- 


meninges. 

In children with dehydration and malnutri- 
tion we think it is extremely difficult to de- 
cide whether these states are the cause or 
the result of the subdural hematoma; the se- 
quence of events in these conditions is still 
obscure. It seems to us that iatrogenic sub- 
dural hematoma may exist. The diagnostic 
subdural tap may possibly cause a hematoma 
in some cases, especially in children with a 
clinical or subclinical bleeding tendency. 

An early diagnosis of this condition is de- 
sirable, but the means of an early diagnosis 
are still absent. As all 11 cases in which an 
EEG was performed showed markedly ab- 
normal records, it seems to us that EEG may 
be of assistance in supporting a clinical sus- 
picion of intracranial pathology and therefore 
also of subdural hematoma. An abnormal 
EEG should therefore contribute to the indi- 
cations for a diagnostic tap. 

We found a definite correlation between 
the development of the children after the 
operation and the findings at the operative 
table. Satisfactory psychomotor development 
has been obtained in children in whom the 
brain had expanded after the membranes of 
the hematoma had been removed. It seems 
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Fig. 2.—Pneumoencephalogram showing enlargement 
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OF 


of the ventricular system and cerebral atrophy in a child 
with an old subdural hematoma. 


of interest to note that hydrocephalus, prob- 
ably ex vacuo, may be a sequel of an old 
subdural hematoma, as shown by one of our 


cases. 


Dr. M. Streifler, of the Neurological Department 
of the Hadassah Hebrew University Hospital, ex- 
plained the electroencephalographic findings. Dr. 
S. Levin, two cases to our 


Tiberias, referred 


hospital. 
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Studies with |'°!-Labeled y-Globulin and Albumin 
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Aaron J. Blumberg, and Warren E. Cooper 


Recently there has been increasing aware- 
ness that deaths of premature infants are 
frequently associated with the presence of 
hyaline-like membranes in the lungs. Bruns 
and Shields * have confirmed the finding of 
Pichotka and Kuhn * in guinea pigs made to 
breathe high concentrations of oxygen, name- 
ly, the development of a hyaline-like mem- 
brane in the lungs which bears a striking 
resemblance to that found in premature fh- 
fants. These studies have suggested that this 
histologic picture may be produced by the 
precipitation of material of endogenous ori- 
gin, perhaps protein, rather than the inhala- 
tion of exogenous material, such as amniotic 
fluid. 

The possibility that endogenous protein 
contributes to the pathogenesis of the pul- 
monary lesion can be most expeditiously 
explored by the use of isotopically labeled 
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protein fractions. The purpose of the present 
study, employing I'"'-tagged protein frac- 
tions, y-globulin and albumin, was to deter- 
mine the role of these substances, as well as 
electrolytes and water, in the pathogenesis of 
the pulmonary lesions induced in guinea pigs 
by exposure to a high concentration of oxy- 
gen at normal atmospheric pressure. 


MATERIAL AND METHODS 


Forty guinea pigs of both sexes, weighing be- 
tween 200 and 250 gm., were employed. 

Purified fractions of human plasma—vy-globulin 
and albumin *—were labeled with tracer amounts 
of [°%1, stored in a refrigerator until use, and 
diluted with sterile physiologic saline solution 
immediately prior to injection into animals. 

All radioactivity assays were made with a Nuclear 
Model DS-3 well-type scintillation counter, which 
was attached to a Tracerlab Superscaler. All 
counting rates were corrected for physical decay. 

Flame photometry, for sodium and potassium 
determinations, was performed with a Barclay 
internal standard instrument. 

specially constructed  all-plastic 
chamber was used to expose guinea pigs to 98% 
oxygen at a pressure of 760 mm. of mercury. 


oxygen 


EXPERIMENT 1.—Twenty animals were used in 
the study with I'*!-labeled human y-globulin. Each 
of 10 guinea pigs was given an intravenous injec- 
tion of 2.5uc of radioactivity, contained in 0.875 mg. 
of human y-globulin in 0.25 ml. of physiologic 
saline solution. The other 10 animals were not 
given injections and served as controls. Five of 
the guinea pigs which were given injections (Group 
A) and five which were not (Group B) were 
placed in the oxygen chamber and exposed to 98% 
oxygen at a pressure of 760 mm. of mercury. 


*[13\-tagged y-globulin and albumin were ob- 
tained from Abbott Laboratories, North Chicago, 
Ill., and Oak Ridge, Tenn., on authorization from 
the U. S. Atomic Energy Commission. 
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Temperature and humidity were not rigidly con- 
trolled, but remained in the neighborhood of 25 C 
and 50%, respectively. The animals were kept in the 
oxygen chamber until death occurred spontaneously. 
The remaining five guinea pigs which had been 
given injections (Group C) and five which had not 
(Group D) were left outside the oxygen chamber in 
the same room at the usual atmospheric conditions. 
All animals were provided with food and water. 

EXPERIMENT 2.—Twenty animals were used in 
this study. Ten were given intravenous injections 
of 10uc of radioactively as I'*!-tagged human serum 
albumin in 0.25 ml. of physiologic saline solution, 
and the remaining 10 were not given injections and 
served as controls. Thus, five animals (Group A) 
were given injections of albumin and placed in the 
oxygen chamber ; five (Group C) were given injec- 
tions and left at usual atmospheric conditions; five 
animals which were not given injections (Group B) 
were placed in oxygen, and the remaining five 
(Group D) were not given injections and were left 
in air. 

When an animal in the oxygen chamber died 
spontaneously, it was removed, and another animal 
in the corresponding control group in air was 
killed by a blow to the head at approximately the 
same time interval. Both were subjected to autopsy, 
and the lungs were removed and stored in a frozen 
state until further analyses were performed. The 
total lung weights three 
samples of lung tissue from each guinea pig, each 


were determined, and 
sample weighing approximately 1 gm., were placed 
in previously weighed test tubes. After a radio- 
activity assay was made, the test tubes were heated 
at 110 C for at least 18 hours in a drying oven to 
constant weight in order to determine the total 
water content. The dried residue was then soaked 
for at least 72 hours in a known volume of distilled 
water. The supernatant fluid, after centrifugation, 
was used for determining the sodium and potassium 
concentrations of the tissues. 

Statistical significance of the 
difference between the means was derived by the 


Analysis.—The 


use of the ¢-test.® 
RESULTS 

EXPERIMENT | (Table 1 and Fig. 1).— 
The mean period of survival in the animals 
given injections of tagged y-globulin and ex- 
posed to 98% oxygen (Group A) was 64 
hours, as compared with a mean of 75 hours 
in Group B, the animals which were not given 
injections and which were placed in oxygen ; 
this difference in survival time, however, was 
not significant. Those animals which were 
not in the oxygen chamber, whether previ- 


POISONING 


ously given injections of y-globulin (Group 
C) or not (Group D), were killed at ap- 
proximately 80 hours. 

The weight and water content of the lungs 
were significantly greater in the animals ex- 
posed to oxygen (Groups A and B) than in 
those not so treated (Groups C and D). 
There was no significant difference in the 
weight and water content of the lungs be- 
tween the animals in oxygen given injections 
of y-globulin (Group A) and those not given 
injections (Group B) . 

Both the concentration and the total con- 
tent of radioactivity in the lungs were signifi- 
cantly greater in Group A than the mean 
values obtained in Group C. 

When expressed in relation to the volume 
of tissue water or the wet weight of tissue, 
the mean concentration of sodium in the lungs 
of animlas in Group A was not significantly 
different from the respective mean values ob- 
tained in Group C. However, when tissue 
sodium concentration was expressed in rela- 
tion to the dry weight of tissue, the mean 
value in Group A was nearly twice as high 
as that in Group C and approached a signifi- 
cant difference. 

The mean tissue concentration of potas- 
sium in Group A, when expressed in relation 
to the volume of tissue water, was about one- 
half the mean value found in Group C, al- 
though this difference was of borderline sig- 
nificance. No significant difference in the 
mean value for potassium per kilogram of dry 
weight of tissue was found between the two 
groups. 

EXPERIMENT 2 (Table 2 and Fig. 2).— 
The mean survival time for those animals 
given injections of tagged albumin and ex- 
posed to 98% oxygen (Group A) was 75 
hours, compared with a mean of 96 hours in 
those animals not given injections but placed 
in oxygen (Group B). This difference, how- 
ever, was not significant. Comparison of the 
animals in oxygen (Group A) with those in 
air (Group C) revealed that the lungs of the 
former were significantly higher in weight, 
water content, and radioactivity concentra- 
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TABLE 1.—Summary of Results: Experiment 1. Guinea Pigs Given 


[31-Labeled Human y-Globulin 


Intravenous Injections of 


Time of death (hr.)...... 


Total lung weights (gm.)..... 


Water content (% wet wt.).. 
Radioactivity 
(epm/gm. wet wt.)..... 
(epm/total wet wt.)........ 
Tissue sodium 
(eone/liter tissue water). 
(cone/kg. wet wt.)....... 
(cone/kg. dry wt.). 
Tissue potassium 
(cone/liter tissue water).. 
(conc/kg. wet wt.).. 
(cone/kg. dry wt.).. 


Measurements 
Total lung weight......... 


Water contents (% weight)..... 


Radioactivity 
(epm/gm. wet wt.).... 
(epm/total wet wt.)... 
Tissue sodium 
(econe/liter tissue water) 
(cone/kg. wet wt.). 
(cone/kg. dry wt.)....... 
Tissue potassium 
(cone/liter tissue water). 
(cone/kg. dry wt.)... 
(cone /kg. wet wt.).... 


* Mean > standard error 
+ Coded values. 


Statistically significant difference; 


(Not injected) 
(m Oxygen) 


Group A, Group B, 


Injection and 


in Oxygen in Oxygen 
64 75 
10.40.44" 8.90.59 
87.30.67 86.40.51 
15,5881 ,400 
161 ,45012,000 
1098.12.62 
$16.0 
44.55.00 
38.94.07 
$20.4+16.3 
Groups Compared a 
Avs. B 
A vs. C 6.3 
Avs. D 68 
A+B vs. C+D 58 
A vs. B 0.09 
A vs. C 0.65 
Avs. D 0.7. 
A+B vs. C+D 0.65 
A vs. C 0.98 
Avs. © 13.4 
Avs. 1.19 
Ave. 1.73 
3.97 
A vs. ( 3.52 
A vs. 0.11 
A vs. ¢ 2.51 


less than 0.01 


The Effects on The Guinea Pig Lung 
of The LV Injection of |'*' Human + 
Globulin and Exposure to |OO% Oz 


Figure 1 


No Injection and 


Group C, Group D, 


Injection No Injection 
and in Air and in Air 
4.1220.48 3.60.15 
80.8*0.96 80.00.83 

97.2+4.02 
78.74.25 

418.949.6 

79.76.68 

64.14.74 

sa t 

0.74 2.08 
0.65 9.69! 
OAT 14.51% 
0.0 11.61 
0.09 1.00 
0.12 
0.11 6.643 
0.11 5.903 
0.17 5.76% 
1.50 8.983 
0.48 2.48 
0.52 3.33 
0.39 4.46 
0.83 4.4 
0.19 0.58 
0.63 3.98 
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TaBLe 2.—Summary of Results: Experiment 2. Guinea Pigs Given Intravenous Injections of 


I'31-Labeled Human Serum Albumin 


Group B, 


Group A, 
No Injection and 


Injection and 


in Oxygen in Oxygen 
Total lung weights (gm.) 9.2>+0.54* 8.80.58 
Water content (% wet wt.)........... 87.44250.50 87.90-0.33 
Radioactivity 
(epm/total wet wt.)................ 
Tissue sodium 
Tissue potassium 
(conc/liter tissue water)............ 45.81.04 
Measurements Groups Compared d 
6.34 
Avs. D 6.24 
A+B vs. C+D 6.07 
Water contents (% weight).......... Avs. B 0.04 
Avs. C 0.61 
Avs. D 0.65 
A+B vs. C+D 0.653 
Radioactivity 
A vs. C 2.28 
WES WE.) Avs. C 4.02 
Tissue sodium 
(cone/liter tissue water)............ A vs. © 2.92 
A vs. C 3.01 
A vs. C 4.06 
Tissue potassium 
(cone/liter tissue water)............ Avs.C 4.65 
(cone/kg. wet wt.).... Avs. © 3.4 


* Mean + standard error. 
+ Coded values. 
3 Statistically significant difference; P = less than 0.01. 


Pulmonary Water, Protein 


Group C, 
Injection 
and in Air 
2.90.13 
8$1.33--0.40 


30,199+-5,220 
87 ,86015,500 


410.8217.0 


sa 
0.56 
0.67 
0.4 
0.06 
0.063 
0.06 


0.085 


0.95 
0.81 


0.36 
0.39 
O47 


0.49 
0.22 


0.40 


and Electrolytes inExpenmental 
Porsoning 


Oxygen 
(Using Human Albumin) 


GROUP C 


Group D, 
No Injection 
and in Air 
80 
3.020.839 
80.950.10 


* 
77.4+2.9 
63.2+2.6 
345.5+19.6 
92.34:1.14 
75.442.9 
‘ 
0.55 4 
11.32% 
9.323 
11.24t 
0.77 
9.70% 
12.783 
18.663 
2.40 
4.99% 
7.723 
8.623 
8.94% 
3 
800 
("albumin +02) GROUP B 
injected) Potossium 
wy ~ \ No 
8744 \ % 200 INo 
ee N x \ x ae o 
A Fa 
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tion and content. The relative magnitudes of 
these differences between Groups A and C 
were practically identical with those noted in 
Experiment 1. 

In those guinea pigs given injections of 
iodinated albumin, the tissue potassium con- 
centration was suggestively or significantly 
lower in the animals exposed to oxygen 
(Group A) than in the control animals 
(Group C), in spite of the increase in lung 
weight and water content in the former. 


COMMENT 


Previous studies on the pathogenesis of 
oxygen poisoning in animals and of the dis- 
ease which produces hyaline-like membranes 
in the lungs of newborn infants have been 
concerned primarily with qualitative histo- 
pathologic descriptions.* In all of those 
studies, lungs have been described grossly 
as “liver-like,” 
cut section, and sinking when placed in water 
or formalin. Microscopically the predominant 


exuding a frothy material on 


picture is that of edema, which is usually 
perivascular, together with congestion, hem- 
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orrhage, epithelial degeneration, and the 
presence occasionally of a hyaline-like mem- 
brane. 

In the present experiment, the lungs of all 
the animals exposed to oxygen showed the 
histologic findings usually associated with 
oxygen poisoning (Fig. 3). The histologic 
picture did not appear to be altered by the 
injection of tagged purified plasma fractions. 

Although it was recognized that the ideal 
substances for use in the present study were 
homologous globulin and albumin labeled 
with I'*', it was not possible to iodinate frac- 
tions of plasma from guinea pigs. It was 
recognized that the injection of heterologous 
antigenic protein substances might result in 
sensitization, with the resultant production of 
antibody. Humoral antibodies usually do not 
appear until seven to nine days after the in- 
jection of antigen,’ however, and all of the 
animals in oxygen were dead within four 
days. It therefore appears improbable that 
hypersensitivity played a role in the produc- 
tion of the pulmonary lesions. Moreover, the 
histologic picture and composition of the 


Fig. 3.— Microscopic section of a lung of a guinea pig exposed to 98% oxygen at 760 mm. 
of mercury. Death occurred at 64 hours. Note the predominant perivascular and intra-alveolar 
edema. 
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lungs were similar in all animals exposed to 
oxygen, whether or not the tagged material 
was injected before exposure. Since previous 
studies have shown that iodinated protein 
fractions retain their radioactive tag as long 
as the protein molecule remains intact,° it has 
been assumed that the distribution and con- 
centration of the radioactivity are indicative 
of the behavior of the entire labeled protein 
molecule and that changes in the distribution 
of the labeled material reflect changes in the 
distribution of the native guinea pig protein 
fractions. 

There have to date been very few studies 
on oxygen poisoning which report measure- 
ments of the changes in composition of the 
lung. Although the weight of the lungs under 
these experimental conditions has been re- 
ported, only Hemingway and Williams * have 
measured the amount of pulmonary edema 
present. In their study on guinea pigs ex- 
posed to 95% to 99% oxygen, the lungs ap- 
proximately doubled in weight and in the 
content of soluble protein nitrogen, which 
was used as an index of plasma protein. The 
pulmonary hemoglobin did not increase sig- 
nificantly. 

The present study offers additional evi- 
dence to suggest that the increase in lung 
weight occurring as a result of oxygen poi- 
soning is due, at least in part, to an excessive 
accumulation of sodium, water, albumin, and 
y-globulin. It is not known whether a protein 
fraction with a molecular weight higher than 
y-globulin, such as fibrinogen, also con- 
tributes to the pulmonary edema.7 

Normally, most of the potassium in the 
body is located intracellularly. It will be 
recalled that mn both the present experiments 
the concentration of potassium, when ex- 
pressed in relation to the dry weight of tissue, 
did not differ significantly in Groups A and 

+ Since this article was submitted for publication, 
Gitlin and Craig (Pediatrics 17:64, 1956) have 
shown by fluorescein-tagged antibody technique that 
hyaline membranes are composed of fibrin. Also, 
Van Breeman and Neustein, at the University of 
Colorado (personal communication), have demon- 
strated by electronmicroscopy that hyaline mem- 
branes are made up largely of fibrin. 


C. This finding suggests that the increase 
in lung weight was not due to an increase in 
the amount of pulmonary parenchyma. The 
experimental results are most compatible 
with the interpretation that cellular mass re- 
mained constant, or even decreased, and that 
the increase in lung weight was due princi- 
pally to an extravascular, interstitial accumu- 
lation of sodium, water, and plasma proteins 
resulting from a localized increase in capillary 
permeability. 

Inference.—Recently, there has been con- 
siderable discussion concerning the possible 
relation of retrolental fibroplasia to pulmo- 
nary hyaline membranes in the premature 
infant.¢ It is well established clinically and 
experimentally that hyperoxia is the probable 
cause of retrolental fibroplasia in the newborn 
infant. No such clear-cut evidence is avail- 
able concerning the pathogenesis of pulmo- 
nary hyaline membranes in the premature in- 
fant. The results of the present experiment 
leave little doubt that hyperoxia will damage 
the pulmonary capillaries sufficiently to per- 
mit the abnormal leakage of noncellular blood 
elements. When this capillary injury in the 
guinea pig becomes extensive, the animal 
usually dies of pulmonary edema. The exact 
role played by the hyaline membranes found 
in these animals’ lungs has not been ascer- 
tained. Neither has the role of hyaline mem- 
branes in the death of premature infants been 
established. Perhaps the underlying pathol- 
ogy in both clinical and experimental “hy- 
aline membrane disease’ may be increased 
capillary permeability, with the “membranes” 
only incidental findings. If this assumption 
is correct, the two disease processes in the 
premature infant—namely, retrolental fibro- 
plasia and “hyaline membrane disease” —are 
both essentially due to capillary injury, which 
is in part related to hyperoxia, and are thus 
closely allied in pathogenesis. 


SUM MARY 
Guinea pigs were given intravenous injec- 
tions of tracer amounts of I***-tagged y-glob- 


+ Reference 8. Eastman, N. J.: Editorial com- 
ment on Reference 8. 
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ulin and albumin and were then exposed to 
98% oxygen at 760 mm. of mercury until 
they died. The lungs were then examined 
histologically and were analyzed for total 
weight and for water, electrolyte, and radio- 
activity content. Control groups consisted of 
animals given injections of tagged protein 
and left in normal atmosphere and of animals 
not given injections and placed in oxygen or 
left in air. 

All animals placed in oxygen, whether they 
had received injections of y-globulin or albu- 
min or no injections at all, showed pulmonary 
lesions characteristic of oxygen poisoning. 

The lungs of all animals placed in oxygen, 
when compared with those of guinea pigs left 
in air, showed significantly higher mean val- 
ues for total weight, for water and sodium 
content, and for concentration and content of 
radioactivity. The potassium content was not 
significantly altered. 

The results suggest that the increase in 
lung weight is due to a local accumulation of 
water, sodium, and plasma proteins. The 
basic abnormal physiologic process appears 
to be a localized increase in permeability of 
capillary membrane to noncellular constitu- 
ents of the vascular compartment. 
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Case Reports 


ENDOCARDIAL SCLEROSIS 
ARTHUR J. MOSS, M.D., Los Angeles 


ARLY in 1954, DuShane and Edwards * 

reported two examples of the relatively 
uncommon combination of congenital aortic 
stenosis and endocardial sclerosis of the left 
ventricle. They expressed the belief that, 
when the diagnosis is made, surgical correc- 
tion of the stenotic valve should be attempted. 
They further cautioned, however, that relief 
of the stenosis may not in itself be sufficient 
to restore normal cardiac function. Since 
no surgical attempt has thus far been re- 
ported, it seems desirable to present observa- 
tions recently made in a patient with this 
type of condition. This case differs from 
those reported by DuShane and Edwards,’ 
however, in that the endocardial sclerosis 
involved the left atrium, the left ventricle, 
and to a slight extent the mitral valve. The 
aortic stenosis was probably a part of the 
process of endocardial sclerosis. 


REPORT OF CASE 


A 5-week-old girl was first seen with the chief 
complaint of rapid respirations of one week’s dura- 
tion. The patient was the product of an uneventful 
pregnancy and was delivered spontaneously three 
weeks prior to term, the birth weight being 2265 
gm. Both parents and one sibling were living and 
apparently in good health. The neonatal period 
was uneventful, and at 4 weeks of age her weight 
had increased to 3084 gm. It was at the age of one 
month that the parents first noticed that the respi- 
rations had become rapid. The patient was hos- 
pitalized and digitalized for heart failure. She was 
discharged on June 7, 1955, and on that date was 
referred for further investigation. 

Examination disclosed a rather pale and poorly 
nourished infant weighing 2814 gm. The respira- 
tions were somewhat labored, and the rate was 62 
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per minute. There was a Grade 4 systolic murmur 
over the entire precordium, the point of maximum 
intensity being over the aortic area. The murmur 
was transmitted to the axilla and to both sides of 
the neck. The aortic and pulmonic second sounds 
were not audible. Roentgenographic and electro- 
cardiographic studies indicated left ventricular en- 
largement (Figs. 1 and 2). A tentative diagnosis of 
aortic or subaortic stenosis was made, and the 
infant was hospitalized for further observation and 
study. Because of the absent second aortic sound it 
was felt that the patient probably had aortic rather 
than subaortic stenosis. Surgery was considered 
but was deferred because the infant improved 
rapidly. However, on the morning of June 13, be- 
cause of increasing signs of left ventricular failure, 
she was scheduled for emergency surgery. 

The operation was performed by Dr. William 
P. Longmire. A bilateral thoracotomy through the 
fourth interspace revealed the enlarged heart. A 
distinct thrill was felt in the proximal part of the 
aorta, indicating a valvular stenosis. While the 
superior vena cava was being mobilized, the heart 
action suddenly became poor. The pericardium 
was quickly opened, and a purse-string suture was 
placed in the lateral wall of the left ventricle. A 
small Brock valvulatome was inserted through the 
ventricle and through the valve. The valvulatome 
passed rather readily, although there was a slight 
give on its first insertion. Subsequently the valvula- 
tome passed back and forth easily through the 
valvular area. The cardiac action following this 
procedure was very poor, although at one time a 
regular cardiac beat could be restored and on 
palpation of the aorta a thrill could no longer be 
felt. The pericardium was closed with interrupted 
nonabsorbable surgical (silk) sutures, and the 
thoracic cage was about to be closed when ven- 
tricular fibrillation suddenly ensued. The peri- 
cardium was again opened, and the heart was 
shocked and cardiac massage instituted. However, 
normal cardiac action could not be restored, and 
the child was pronounced dead. 

Pathologic Findings—The significant changes 
were limited to the heart. It was preserved with 
the lungs as a single specimen and together they 
weighed 120 gm., which was approximately twice 
the normal weight for an infant this size. The heart 
was markedly enlarged, particularly on the left side. 
On gross inspection, the right auricle was not re- 
markable except for a patent foramen ovale, which 
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Fig. 1.—Electrocardiogram suggesting left ventricular hypertrophy and associated myocardial 
changes. The latter could be secondary to digitalis effect, coronary insufficiency, or left ventric- 
ular enlargement. 
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AORTIC STENOSIS AND ENDOCARDIAL 


SCLEROSIS 


Fig. 2—Roentgenograms of the chest, posterior-anterior and left anterior oblique positions, 


showing left ventricular enlargement. 


measured approximately 0.5 cm. in its greatest 
diameter. The right ventricle and the tricuspid 
and pulmonary valves were normal. The left auricle 
was dilated, and the endocardium was markedly 
thickened and yellowish white. The mitral valve 
was slightly thickened, but the chordae were not 
shortened to any extent. The left ventricular endo- 
cardium was also yellowish white, but this process 
was not so marked as in the left auricular endo- 
cardium. The aortic valve was markedly stenosed 
by thickened adhesive edematous-appearing cusps 
giving an appearance similar to vegetations of ver- 
rucose endocarditis. This was interpreted, however, 
as part of the process of endocardial sclerosis, 
which was evident in the rest of the structures of 
the left side of the heart. 

On microscopic section, the left ventricular myo- 
cardium was thickened. The muscle bundles were 
hypertrophied, and there was pleomorphism of the 
nuclei. The epicardium was notable only for the 
congestion of the blood vessels. In the endocardium 
there was a moderate thickening of the subendo- 
cardial portion, particularly in the columnae carneae 
and in the Thebesian system. Section through the 


auricular endocardium and myocardium revealed 
marked thickening of the endocardium by fibro- 
elastic tissue and some hypertrophy of the muscu- 
lature. A section through the aortic valve revealed 
a fibromyxomatous thickening, which at the base 
appeared to be almost cartilaginous. There was a 
basophilic smudging in the center of the leaflets. 
The aorta was not remarkable. The left ventricular 
musculature was hypertrophied, but the endo- 
cardium, except immediately adjacent to the valve, 
was not thickened to any appreciable extent. 


COM MENT 


Valvular involvement as part of the pro- 
cess of endocardial sclerosis is not an uncom- 
mon finding.* Dennis * in a recent review 
of the literature found that the valves were 
affected in 51% of the cases. Despite this 
high incidence, extreme stenosis of the aortic 
valve in association with endocardial scle- 
rosis is rarely encountered. 


* References 2-7. 
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A discussion of the pathogenesis of endo- 
cardial sclerosis in association with aortic 
stenosis is not within the scope of this paper. 
An excellent bibliography on this subject is 
available in the review by Torp.” In the case 
reported here, the fact that the left atrium 
was more severely affected than the leit ven- 
tricle indicates that the endocardial sclerosis 
did not occur as a result of the aortic stenosis. 
It would appear then that the aortic stenosis 
in this patient was either a separate and 
primary condition or was a part of the proc- 
ess of endocardial sclerosis. Whatever the 
basis, it is to be recognized that these two 
conditions do occasionally coexist, and, when 
such is the case, accurate diagnosis during 
life may be difficult or even impossible. 

The diagnosis of congenital stenosis at or 
below the aortic valve is generally not a diffi- 
cult one. The loud harsh systolic murmur and 
thrill, maximal at the base of the heart to the 
right of the sternum and transmitted up the 
neck vessels, are characteristically present. 
Because of the resistance to the outflow of 
systemic blood, the peripheral pulses are often 
weak. Enlargement of the left ventricle may 
be demonstrable by electrocardiogram and 
teleoroentgenogram, and clinically there may 
be evidence of left ventricular failure. Other 
conditions causing enlargement of the left 
ventricle must be differentiated. These in- 
clude endocardial sclerosis alone, patent duc- 
tus arteriosus, coarctation of the aorta, ano- 
malous origin of the left coronary artery, and 
congenital mitral insufficiency. When endo- 
cardial sclerosis occurs in addition to the 
aortic stenosis, the findings characteristic of 
the latter may be exaggerated but not ap- 
preciably altered. This unusual combination 
should probably be suspected in all cases of 
aortic stenosis in which cardiac failure occurs 
early in infancy. 

In the case presented there was little doubt 
that the patient was suffering from either an 
aortic or a subaortic stenosis. Moreover, the 
episodes of failure suggested that either the 
stenosis was of extreme degree or there 
were associated anomalies. It was my belief 
that this child would not survive without 
surgical intervention. Surgical relief of the 
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aortic stenosis when associated with endocar- 
dial sclerosis is obviously extremely hazard- 
ous. Had the patient survived the operation, 
the altered endocardium would have contin- 
ued to interfere with the normal excursion 
of the involved chambers. In the light of 
our present knowledge, however, attempts at 
surgical relief of the aortic stenosis appear 
justified, especially since recent evidence sug- 
gests that endocardial sclerosis is not uni- 
formly fatal during childhood.’® 


SUMMARY 


The clinical and pathological features of 
the case of a 5-week-old infant with congeni- 
tal aortic stenosis probably due to endocar- 
dial sclerosis are reported. An aortic valvu- 
lotomy was performed, but the patient did 
not survive the operation. The diagnosis and 
treatment of cases of this type are discussed. 
Aortic valvulotomy, although extremely haz- 
ardous, is probably justified. 

5830 Overhill Drive (43). 
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CONGENITAL STENOSIS OF PROSTATIC URETHRA 


ALBERT EHRLICH, M.D., Hoboken, N. J. 


BSTRUCTION of the posterior urethra 
O in infants, contributing to or resulting 
in death, is not rare. Bugbee and Wollstein,’ 
in 1924, reported 38 cases of hydronephrosis 
resulting from posterior urethral obstruction, 
in a series of 4903 autopsies at Babies Hos- 
pital, New York City. Posterior urethral 
valve formation was the commonest cause, 
and hypertrophy of the verumontanum, the 
second. There were no cases of congenital 
stenosis of the posterior urethra in_ this 
series. 

Congenital stenosis of the posterior urethra 
is one of the rarest of all urinary tract 
anomalies.* Dourmashkin,® in 1943, re- 
viewed the literature and reported only one 
case of complete occlusion of the prostatic 
urethra in a living newborn infant. 

The following fatal case of congenital 
stricture of prostatic urethra in a newborn 
infant is reported because of paucity of such 
cases in the literature and because the aware- 
ness of a surgically correctable congenital 
posterior urethral obstruction on the part of 
the obstetrician or pediatrician can be life- 
saving. 

REPORT OF CASE 

The mother was a healthy 33-year-old multipara. 
\ 3200 gm. white boy was delivered without diffi- 
culty after a four-hour period of labor as a breech 
presentation. The baby had a markedly distended 
abdomen at birth, was livid rather than cyanotic, 
and had weak respirations and retraction of right 
side of chest. The obstetrician, preoccupied by the 
weak respirations rather than the distended ab- 
domen, aspirated the baby and put him in an 
oxygen airlock. The child died four hours after 
birth. 


Submitted for publication Jan. 6, 1956. 
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At necropsy, 11 hours after death, the bulging 
abdomen was found to be due to an enormously 
distended and obstructed urinary bladder (Fig. 1). 
The bladder was twice the size of the liver. Bi- 
lateral hydroureters and cystic kidneys were noted. 
Despite tremendous pressure on the bladder by 
the prosector, urine could not be expressed through 
the urethra. A fine probe could be easily passed 
through the anterior two-thirds of the urethra. An 
obstruction, which could be passed with difficulty, 
was met in the posterior one-third of the urethra. 
The anterior wall of the hypertrophied and dilated 
bladder was opened, and the posterior urethra was 
probed. It was impossible to pass the probe through 
the prostatic urethra (Fig. 2). The verumontanum, 
readily seen in the normal urethra of a 7-month 
boy (Fig. 3), was not visible in this case because of 
pressure atrophy (Fig. 2). The proximal part of 
the prostatic urethra was dilated (Fig. 2). The 
distal prostatic urethra was stenosed by an annular 
constriction with a diameter less than 0.5 mm. 


Fig. 1.—Genitourinary tract, unopened, showing 
obstructed, distended bladder, bilateral hydroureter, 
hydropelves, and enlarged cystic kidneys. Compare 
size of normal opened aorta with kidneys and 


bladder. 
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Posterior urethral valves were carefully searched 
for but were not found (Fig. 2). The mucosa of 
the bladder was trabeculated, and the wall was 
thickened up to 2.5 cm. The unopened ureters, 
which were kinked due to adhesions and elongated, 
had a diameter greater than the sigmoid colon 
(Fig. 1). The pelves and calyces of the kidneys 
were dilated and thickened, replacing a large part 
of the medullae and cortices (Fig. 3). The urethral 
obstruction had resulted in bilateral hydroureters 
and hydronephrosis (Fig. 3). 

Microscopic Findings—The mucosa of the pro- 
static urethra at the point of stricture consisted of 
stratified squamous epithelium instead of the usual 
transitional-cell epithelium. The stroma between 
the mucosa and the muscularis showed marked 


Fig. 3.—Genitourinary 
tract of newborn infant, 
opened, showing stenosis 
of prostatic urethra, di- 
lated and hypertrophied 
bladder, bilateral hydro- 
ureter, and hydroneph- 
rosis. Note adjacent spec- 
imen of urethra’ with 
verumontanum, _ bladder, 
and ureter of normal 
seven-month infant. 
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Fig. 2.—Bladder and 
prostatic urethra. Arrow 
points to area of stenosis. 
The proximal portion of 
the prostatic urethra is 
dilated. The verumontan- 
um is not visible because 
of pressure atrophy. Blad- 
der is dilated, trabecu- 
lated, and hypertrophied. 


fibrous thickening. The lumen of the urethra was 
markedly narrowed. There was thickening of the 
bladder wall and hydronephrosis of the kidneys. 

The heart, brain, liver, spleen, and other paren- 
chymatous organs were unremarkable. The lungs 
showed a moderate degree of atelectasis and con- 
gestion. 


COM MENT 


The urethra, embryologically, consists of 
three different portions, each developing 
separately and then uniting with each other. 
The prostatomembranous portion, endo- 


dermic in origin and derived from the 


urogenital sinus; the cavernous portion, de- 
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rived from the genital gutter, ectodermic 
in origin, and the portion of the urethra 
consisting of the meatus and fossa navicu- 
laris, developing later from a_ distinct 
epithelial layer, are three different embry- 
ological structures which go into the forma- 
tion of the urethra. The location of the 
urethral occlusions often corresponds exactly 
with the points of their union. In the ma- 
jority of the living newborn infants studied 
and reviewed by Dourmashkin,’ the occlu- 
sion involved the penile urethra. 

In the two best-described cases of posterior 
urethra obstruction, one was in a newborn 
infant who did not void because of an ob- 
struction in the prostatic urethra.* A whale- 
bone filaform bougie was successfully passed 
through the obstruction. The second case, 
described by Crowell and Anderson,* was 
in a 7-week-old boy who had acute urinary 
retention due to an annular stricture of the 
prostatic urethra. This child died of uremia, 
with a hypertrophied bladder and _ bilateral 
hydroureters and hydronephrosis. 

Campbell,’ in discussing congenital ure- 
thral strictures, states that they are charac- 
terized simply by abnormal narrowing of 
the canal without localized periurethritis and 
by dilatations of the urethra proximal to the 
stricture. These were exactly the findings in 
this case. 

Urinary excretion begins about the fifth 
month of fetal life.© In this case, the pos- 


URETHRA 


terior urethral obstruction was present a 
long time before birth, as evidenced by the 
tremendous dilatation and hypertrophy of 
the bladder and extensive bilateral hydro- 
nephrosis found at age one day. 

It is likely that this baby would not have 
survived despite relief of urinary bladder 
obstruction by cystostomy. Nevertheless, 
other children may be saved if the rare 
condition of posterior urethral obstruction 
is thought of as the cause of abdominal dis- 
tention in the newborn. 


SUMMARY 


A fatal case of annular stricture of pros- 
tatic urethra of a one-day-old baby is pre- 
sented. 
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GLENN AUSTIN, M.D. 
and 
ALVIN M. MAUER, M.D., Cincinnati 


E WISH to report a case of intoxica- 

tion from a single massive dose of poly- 
myxin B sulfate with apparently a satisfactory 
response to tripelennamine ( Pyribenzamine ). 
Polymyxin B sulfate is a bactericidal anti- 
biotic derived from Bacillus polymyxa and 
composed of polypeptides and a fatty acid. 
Its use has been limited because of three 
types of toxic effects: neural, cutaneous, and 
Neurotoxic side-reactions include 
paresthesias, dizziness, ataxia, and dys- 
arthria. Renal toxicity seldom appears unless 
the dose is over 2.5 mg. per kilogram per 
day. Then albuminuria is common, and 
oliguria and nitrogen retention have been 
reported. Cutaneous reactions (urticarial 
and maculopapular rashes) respond to anti- 
histamines.* Neurotoxic effects disappear 
within 24 to 48 hours, and signs of renal 
toxicity usually are gone four days after 
the drug is discontinued. 

Although the toxic effect of a large over- 
dose of polymyxin in animals has been 
studied,® there are no reports as to the effect 
of an acute overdose of polymyxin in humans. 
It is our purpose to present observations 
on an infant receiving a single massive over- 
dose and the response of the toxic symptoms 
to tripelennamine. 


REPORT OF CASE 
A 5'%-month-old white boy weighing 3000 gm. 
had been treated two months for congenital posterior 
urethral obstruction, with bilateral pyelonephritis, 
hydronephrosis, and hydroureter. Repair of the 
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AN ACUTE MASSIVE OVERDOSE OF POLYMYXIN B SULFATE 


urethra had been effected, and drainage was insti- 
tuted through suprapubic and urethral catheters. In 
spite of drainage and antibiotic therapy, infection 
persisted, and finally two organisms predominated, 
Pseudomonas aeruginosa and Proteus morganii, 
which were both sensitive only to polymyxin. 

High fever and marked anorexia forced the 
decision to use polymyxin B (Aerosporin) in spite 
of existing renal damage with albuminuria and 
an elevated blood nonprotein nitrogen level. Four 
equal doses, totaling 2.5 mg. per kilogram per day 
intramuscularly, were ordered. Accidentally the 
third dose administered was 50 mg., or 16.6 mg. 
per kilogram. One and one-half hours later the 
infant was found to be in acute distress. Examina- 
tion revealed a severe generalized erythema, his 
appearance fully deserving the description “boiled 
lobster.” He was irritable, agitated, and obviously 
quite uncomfortable, attempting scratching move- 
ments. Respirations were 30 per minute and 
gasping. There was a slight circumoral cyanosis. 
The chest was clear, and the pulse rate was 130 
per minute. Peristalsis was hyperactive, and vomit- 
ing occurred several times. He quieted somewhat 
after secobarbital (Seconal) sedation and oxygen. 
Nine hours after the toxic dose of polymyxin he 
showed only slight improvement, and 2 mg. of 
tripelennamine was given intramuscularly. Within 
an hour the skin color and respirations were 
normal and the agitation had vanished. Tripelen- 
namine, 4 mg. every four hours, intramuscularly, 
was continued for two days. 

Renal damage was expected and fluid intake 
reduced in anticipation of oliguria. Accurate records 
of urine volume were not possible because of urine 
leakage around the cystostomy catheter. After three 
days on a reduced fluid intake he became clinically 
dehydrated. The blood nonprotein nitrogen level 
was elevated, and urine volume seemed diminished. 
Fluid intake was increased, and diuresis occurred 
on the fifth and sixth days after the toxic dose 
of polymyxin. Thereafter the urine output was at 
pretreatment levels. The urine was sterile on cul- 
ture 24 hours after the massive dose of polymyxin, 
and pyuria disappeared, although albuminuria per- 
sisted. Improvement in the patient’s general status 
was evident. In the following weeks pyuria and 
systemic signs of infection returned, and another 
course of polymyxin was given in the usual dosage 


without toxic effect. 
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OVERDOSAGE OF POLYMYXIN B SULFATE 


COMMENT 

The amount of polymyxin received by 
this infant was within the fatal range for a 
single injection in laboratory animals.* He 
survived the first critical hours with oxygen 
and sedation, but his condition improved 
greatly after the injection of tripelennamine. 
Recovery was complete in 10 hours, rather 
than the expected 24 to 48 hours. Tripelen- 
namine had been used previously in control- 
ling the skin and gastrointestinal manifesta- 
tions of polymyxin therapy with good results. 

In animals there is evidence that poly- 
myxin causes release of histamine.* The 
picture presented by this patient resembled 
acute histamine poisoning, with peripheral 
flush, hyperperistalsis, vomiting, and pos- 
sible paresthesias.’ The prompt and gratify- 
ing response to tripelennamine supports this 
concept as to the nature of the toxic effect. 


SUMMARY 
The history of an infant receiving a single 
large and potentially fatal dose of polymyxin 
is presented. Toxic signs occurred which 
resembled the response to a large dose of 
histamine. Tripelennamine appeared to be 
specific in alleviating the symptoms. 
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THE MALE TURNER SYNDROME 


JOSEPH AVIN, M.D., Brooklyn 


URNER,’ in 1938, presented a syn- 

drome of infantilism, congenital webbed 
neck, and cubitus valgus in seven short girls 
ages 15 to 23 years. Since then, many similar 
cases have appeared in the literature,* and 
the syndrome has been further elaborated. 
The essential features were categorized in 
1953 by Jackson * under three headings : 

(1) gonadal agenesis, with resultant pri- 
mary amenorrhea, poorly developed second- 
ary sex characteristics, increased gonadotro- 
pin, and diminished 17-ketosteroid excretion 

(2) skeletal defects, including short (not 
dwarfed) stature, a constant finding, and a 
group of anomalies commonly, though not 
invariably, found, as webbed neck, short neck, 
cubitus valgus, shield-shaped chest, wide arm 
span, fused cervical vertebrae, and shortened 
phalanges 

(3) associated nonskeletal anomalies, in- 
cluding mental retardation, ocular and renal 
defects, and vascular anomalies, such as co- 
arctation of the aorta and hypertension with- 
out coarctation. 

The first case of the Turner syndrome in 
the male was reported by Flavell,’ in 1943, 
and has been followed by at least the 10 cases 
listed in the Table.+ These cases fulfilled the 
diagnostic criteria of this syndrome. Either 
one or both testes were present and were 
underdeveloped in every case except one."* 
Short stature was common to all, while 
webbed neck and cubitus valgus were the 
commonest associated skeletal defects. The 


Received for publication Nov. 30, 1955. 
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* References 2-4. 
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values for 17-ketosteroid excretion were low 
to low normal, and those for urinary gonado- 
tropins varied from low to high. 


The male patient herein described also 
possesses the essential characteristics of the 
Turner syndrome and in addition has two 
associated skeletal anomalies never previously 
reported. 

REPORT OF CASE 


A white boy was first seen at 11 years of age 
for short stature, cryptorchidism, and poor speech. 

His birth was at term following an uneventful 
pregnancy; his weight was 7 Ib. 14 oz. and he was 
of average height. He was born with the cord 
around his neck, was given oxygen therapy, and 
had many convulsions in the first week of life. 
His neonatal development was retarded, as observed 
in his difficulty in sucking, slow increase in weight 
and height, holding his head up at 9 months, late 
eruption of teeth, sitting at 18 months, walking at 
2 years, and talking poorly at 4 years. Although 
his speech improved with special training for many 
years, it still was abnormal at 11. 

jilateral cryptorchidism was the only abnor- 
mality noted at birth. At 18 months of age this was 
treated with 12 “injections” of unknown type, and 
again at 6 years there were 16 injections of un- 
knewn amounts of chorionic gonadotropin. Six 
months later the left testis descended into the 
scrotum. 

The family history showed neither retardation 
in somatic or genital development nor anomalies of 
the skeleton or other organs. The father and 17- 
year-old brother were 5 ft. 8 in. and 5 ft. 10 in. 
tall, respectively. The mother’s height was 5 ft. 1 in. 

The boy’s height was 51% in. His lower longi- 
tudinal measurement was 26% in.; span was 54 in., 
and he weighed 82 Ib. Although he was alert and 
responded well to questions, his nasal voice and 
poor speech made comprehension difficult. The 
somatic findings were normal except for the short 
neck, cubitus valgus, and shield-shaped chest. The 
genitals, including the phallus, scrotum, and left 
testis were properly formed. The estimated volume 
of the latter was 1% cc.1® The right testis was not 
palpable within the scrotal sac or inguinal canal. 
No pubic or axillary hair was present. 

For the next five years, ages 11 to 16, the patient 
received many therapies to accelerate somatic and 
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TURNER SYNDROME 


diameter C-3-4-5-6. 


genital growth (Fig. 1). After a 10-month course 
of 750 units twice weekly of chorionic gonadotropin 
(A. P. L.t) his height was only 54 in. and his 
genitals were unchanged. A seven-month trial of 
25 mg. twice weekly of methylandrostenediol § was 
similarly unrewarding, except for increased size of 
the phallus and the appearance of pubic hair. The 
final medication of 800 mg. Depo-testosterone |! 
over a six-month period resulted in a height incre- 

tA. P. L., Ayerst Laboratories, Inc. 

§ Methostan, Schering Corporation. 


The Upjohn Company. 


Fig. 3.—Long proximal 
phalanges and unusual 
contouring of metacarpals. 


ment of 2 in., a 10 Ib. weight gain, and a further 
increase in phallic size and pubic hair. 

The hemogram, urine analysis, serum glucose, 
cholesterol, calcium, phosphorus, and alkaline phos- 
phatase were within physiologic limits. The 24- 
hour urine excretion of 17-ketosteroids was 1.2 mg. 
and remained essentially unchanged during the 
period of therapy. The gonadotropin excretion 
value was 41 mouse uterine units (m. u. u.) during 
a period when no hormone was being administered. 
siopsy of the testis was refused. 

Roentgenographic studies of the skull were not 
remarkable, but those of the cervical spine and hand 
revealed interesting anomalies (Figs. 2 and 3). On 


Fig. 2.—Short vertical 
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the lateral view, the bodies of the third, fourth, 


fifth, and sixth cervical vertebrae, when compared 
with the norm, were flatter, with shorter vertical 
diameters. The proximal phalanges of the hand 
were unusually long, and the tubulation of the 
metacarpals was unusual in that the distal halves 
of the shafts were somewhat squarer and showed 
less contouring than average. No osteoporosis was 
seen. The bone age as determined by the epiphyseal 
development of the hand '*? was 10% years at age 
11, and after hormone therapy bone age was only 
14 years at age 1534. 


COM MENT 


In the classical female Turner syndrome 
no recognizable ovarian tissue is found and 
secondary sex characteristics are ill-defined 
or absent. However, a feminine genital tract 
is always present. This is in accord with the 
experimental work on rabbit ** and mouse ** 
embryos, where destruction of the gonads 
prior to sexual differentiation produces fe- 
tuses with feminine genital tracts irrespective 
of the genetic sex of the embryo. Clinical 
support and application of this work is aided 
by the study of chromosomal patterns in skin 
de- 


biopsies. Polani, Hunter, and Lenox *' 
scribed three “female’’ cases of Turner's syn- 
drome with male chromosomal patterns and 
feminine genital organs. It is suggested that 
these cases are examples of genetic males 
with interruption of gonad maturation prior 
to testicular differentiation. 


Genetic males without gonads and with 
female genital tracts on the one hand and 
genetic males with testes and male genitalia 
on the other may lend weight to the theory *" 
that the gonads are zygotically determined, 
while genital tract differentiation is hormo- 
nally influenced. This would possibly explain 
why a search of the literature fails to reveal a 
single report of the counterpart of the Turner 
syndrome in the male in which there is com- 
plete absence of testicular tissue. Further- 
more, it is quite prebable that the patient 
herein described, as well as those previously 
referred to in Table 1, is an example of the 
male Turner syndrome in which gonadal ar- 
rest took place later in embryonic develop- 
ment, when recognizable hypofunctioning 
testes were formed. The findings are similar 
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to Wilkins and Fleischmann’s * histologic ob- 
servations in ovarian developmental arrest. 
In primary hypogonadism one usually finds 
an elevated value for urinary gonadotropins. 
The quantity (41 m. u. u.) in this 15-year-old 
No clarification is at 
hand, since testis biopsy was refused. An 


boy is not increased. 


explanation was offered by Reforzo-Mem- 
brives * in a similar situation in a 12-year-old 
boy whose testis had Sertoli cells with poorly 
defined germinal epithelium and no Leydig 
cells. These authors believe with Del Cas- 
tillo ** that the Sertoli cells produce a sub- 
stance comparable to estrogen, which can 
regulate the secretion of follicle-stimulating 
hormone by the pituitary. This explanation 
may be germane to our case. 

On clinical grounds, however, the primary 
nature of the gonadal deficiency in this pa- 
tient gains support from the fact that admin- 
istration of chorionic gonadotropins for a 
long period of time in fairly large dosage 
failed to cause phallic enlargement or to 
initiate sexual hair growth. This would have 
occurred if the hypogonadism were secondary 
to pituitary insufficiency. Furthermore, it is 
significant that substitution therapy (methyl- 
androstenediol and testosterone) did result 
in increased size of the penis, pubic hair 
growth, deepening of the voice, and heavier 
musculature. 

The patient’s weight and height for a five- 
The 


first two years represent a control period 


year period are charted in Figure 1. 


prior to the courses of chorionic gonadotro- 
pin, methylandrostenediol, and testosterone. 
It will be noted that no appreciable alteration 
in the rate of growth occurred at any time; 
nor was there acceleration of bone matura- 
tion during the periods of therapy. Since an 
skeletal 


maturation results as a rule from the admin- 


increase in both growth rate and 


istration of testosterone in both the normal 
prepuberal boy and the hypogonadal patient, 
the lack of response in this patient may sup- 
port the belief that his slow rate of growth is 
in no way related to his gonadal insufficiency 


but is a genetic defect. 
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TURNER SYNDROME 


In addition to the short stature and hypo- 
gonadism, the patient presented cubitus val- 
gus, wide span, and shield-shaped chest. The 
short neck results from the flattened bodies 
of the third, fourth, fifth, and sixth cervical 
vertebrae. The increased length of the pha- 
langes of the hand and the changes in con- 
touring and tubulation of the metacarpals 
represent additions to the long list of skeletal 
defects already described in this syndrome. 


SUMMARY 

A case of the male Turner syndrome in an 
11-year-old boy is presented. 

The characteristic short stature, cubitus 
valgus, and hypogonadal state are described. 

Anomalies of the cervical vertebrae, meta- 
carpals, and phalanges of a type not previ- 
ously reported are noted. 

The significance of the failure of therapy 
to alter the growth curve is pointed out. 

The implications of zygotic versus hor- 
monal influences in genital tract differentia- 
tion are briefly discussed. 


835 Ocean Ave. (26). 
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ATRESIA OF THE ESOPHAGUS 


RICHARD KOCH, M.D. 
and 
JOHN M. CLARK, M.D., Los Angeles 


INTRODUCTION 


URGICAL correction of tracheoesophag- 

eal fistula without atresia of the esopha- 
gus has been reported 15 times in the Ameri- 
can medical literature.* This additional case 
is being reported to review symptoms of the 
lesion and to clarify methods for confirming 
the diagnosis. Tracheoesophageal fistula was 
diagnosed at age 3 months by a modification 
of the radiological technique described by 
Cardullo and Berens.’ The fistula was closed 
at thoracotomy, but the patient died on the 
second postoperative day from malnutrition 
and bronchopneumonia. 


REPORT OF CASE 


This 2-day-old white boy was the product of an 
uncomplicated delivery, weighing 5 Ib. 8 oz. Physical 
examination revealed a hypoplastic right thumb and 
excessive pharyngeal mucus. The baby choked, re- 
gurgitated, and became cyanotic with feedings, and 
was referred to Childrens Hospital with a diagnosis 
of tracheoesophageal fistula with esophageal atresia. 
On arrival, a gastric tube was easily inserted into 
the stomch and gastric juice withdrawn; the tube 
was left in place for feeding. On the fourth day, 
iodized oil U. S. P. (Lipiodol) swallow showed a 
patulous cardiac orifice of the stomach which 
allowed regurgitation with aspiration of contrast 
media into the bronchi. The continuity of the esopha- 


Submitted for publication Dec. 19, 1955. 

From the Departments of Pediatrics and Radi- 
ology of the University of Southern California 
School of Medicine and the Los Angeles Childrens 
Hospital. 

* References 1 and 2. 
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CONGENITAL TRACHEOESOPHAGEAL FISTULA WITHOUT 


gus Was intact, without demonstrable fistula. Skele- 
tal x-rays revealed an absent right first metacarpal 
and thumb, synostosis of the right first and second 
ribs, two hemivertebrae at the level of the ninth 
thoracic vertebral body, and incomplete segmenta- 
tion of the fifth sacral and the first coccygeal 
vertebrae. The infant improved on thickened ieed- 
ings and was discharged with diagnoses of chalasia 
and multiple skeletal anomalies. 

The patient was readmitted at age 2 months with 
explosive diarrhea and at 2% months with an ear 
infection. He had had occasional episodes of chok- 
ing and cyanosis associated with feedings during the 
interim. Thickened feedings had been continued, and 
he weighed 2 lb. more than birth weight. During his 
third hospital stay the infant had an episode of 
respiratory distress associated with marked abdomi- 
nal distention which responded to oxygen and gas- 
tric suction. He was rehospitalized with broncho- 
pneumonia at age 3 months. Now the physical 
examination revealed an emaciated, chronically ill 
7 lb. youngster with rales throughout his chest. 
Chest x-ray showed severe bilateral aspiration pneu- 
monitis. Radiography with iodized oil and fluoros- 
copy of the esophagus failed to show tracheo- 
esophageal fistula. Because of continued aspiration, 
the esophagus was examined by the technique de- 
scribed herein, and escape of iodized oil from the 
midesophagus into the trachea was shown. An 
anomalous right subclavian artery was also demon- 
strated. Esophagoscopy failed to confirm the pres- 
ence of the fistula. At thoracotomy the tracheal 
opening of the fistula was found 1 cm. above its 
esophageal orifice. The tract was divided and 
sutured. Two days postoperatively the infant died 
from sudden circulatory collapse. Autopsy findings 
revealed circulatory and respiratory pathology. The 
aorta occupied its usual position, but the vessels 
originating from the arch showed abnormalities. 

Proximally the largest of three ostia of the aortic 
arch opened into two large branches which formed 
the right and left common carotid arteries. The 
second ostium originated the left subclavian artery. 
The third opened into a vessel coursing to the left 
of the mediastinum and crossing to the right behind 
the esophagus and trachea. This vessel gave origin 
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CONGENITAL TRACHEOESOPHAGEAL FISTULA 


to the right vertebral artery and continued as the 
right subclavian artery. Bronchopneumonia was 
present and confirmed microscopically. The mid- 
third of the esophagus revealed a V-shaped struc- 
ture, with the apex of the “V” directed superiorly 
and a small patent orifice below the apex. This open- 
ing easily admitted a probe into a 1 cm. fistulous 
tract between the esophagus and trachea. The sur- 
gical repair was intact, and the remainder of the 
esophagus was normal. A Meckel diverticulum was 


found on examination of the small bowel. 


COMMENT 

Tracheoesophageal fistula with atresia oc- 
curs about once in every 5000 live births in 
the Boston area.* Up to 1946, nearly 100 
patients with tracheoesophageal fistula with 
esophageal atresia had been seen at the 
Boston Childrens Hospital, but none with the 
fistula alone.* In 1945, Leven and Lannin ° 
reported 41 cases of tracheosophageal fistula, 
2 of which were unassociated with esophageal 
atresia. Neither was corrected surgically. In 
1946, Holt and co-workers’ reported 46 
cases with atresia and 1 without atresia. The 
first case cured by surgery was reported in 
1939. The child had a stricture of the esoph- 
agus, and, in dilating it, the dilating string 
passed into the trachea. Dr. Chevalier Jack- 
son performed bronchoscopy and saw the 
fistula, which was later closed through a 
tracheotomy incision. In 1948, Haight * 
closed a tracheoesophageal fistula in a 4-year- 
old boy by a thoracotomy procedure. Fergu- 
son,® in 1951, reported three other cases in 
which the fistula was surgically closed. The 
roentgen studies were done in these cases by 
having the patient swallow iodized oil. 

Herweg and Ogura * reported three cases 
without associated esophageal atresia, two 
of which were surgically repaired. The pre- 
operative diagnosis was confirmed by a tech- 
nique utilizing methylene blue, endotracheal 
tube, and esophagoscopy. Eight other iso- 
lated cases of this lesion corrected surgically 
have been reported? Over 100 cases of 
tracheoesophageal fistula have been admitted 
to the Los Angeles Childrens Hospital, and 
the present case is the only example without 


associated esophageal atresia. The cardinal 


symptoms are regurgitation, cyanosis, and 
coughing associated with feeding. Excessive 
pharyngeal mucus usually is not present, al- 
though it was observed early in our case. Ab- 
dominal distention may or may not be a 
prominent feature. Chronic cough, inanition, 
and bronchopneumonia follow. Since the fis- 
tula is epithelialized, closure does not occur 
spontaneously, and progressive pulmonary 
damage and malnutrition occur. The diagnosis 
was not established early in our case because 
routine radiographic examinations of the 
esophagus had failed to show the lesion. Such 
patients are poor surgical risks because of 
chronic malnutrition and constant aspiration 
resulting in recurrent lower respiratory in- 
fection. Once the diagnosis is established, 
repair should be accomplished without delay. 

An anomalous right subclavian artery was 
observed in the present case and was de- 
scribed in 3 of the 15 cases reviewed. The 
fistula is located above the constriction of the 
esophagus by the anomalous vessel, and in- 
gested material tends to be forced through 
the fistula into the trachea. Although this 
may augment the patient’s symptoms, it also 
facilitates visualization of the fistulous tract 
by radiographic methods. 


ROENTGEN FINDINGS AND TECHNIQUE 


From the esophageal opening, the fistu- 
lous tract gradually decreases in caliber and 
curves upward to enter the trachea at a 
higher level. It resembles the spout of a 
miniature teapot. This appearance is seen in 
our case and in all the pictures found im the 
literature. The “tenting” of the esophagus is 
seen when only the base of the fistula is filled. 
In the embryo, the esophagus increases in 
length more than the trachea, so that the 
fistula is stretched into a slanting upward 
curve. 

In our case the technique of Cardullo and 
Berens * was modified by using iodized oil 
rather than iodopyracet (Diodrast). The 
patient must be prone during injection so 
that gravity will aid passage of the contrast 
substance into the fistula. If contrast sub- 
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stance is taken by mouth, aspiration may 
occur and presence of media in the trachea 
will not be evidence of a fistula. If it is 
injected into the esophagus and does not 
reflux into the pharynx, it can only reach the 
trachea through a fistula. In our case the 
presence of iodized oil in the bronchi follow- 
ing this study proved the presence of a 
fistula. 

The tip of a rubber catheter is placed in 
the midportion of the esophagus and securely 
held in place by adhesive tape. Two to three 
cubic centimeters of iodized oil are then 
rapidly injected into the esophagus. Both 
fluoroscopy and spot films are needed to fol- 
low the course of the injected material. If 
the esophagus is normal, the iodized oil will 
pass rapidly into the stomach. If there is a 
fistula, some oil will usually pass into the 
trachea. Every effort should be made to pre- 
vent regurgitation into the pharynx. 

Figure 1 demonstrates the position of the 
catheter in the esophagus with the tip of the 
tube near the level of the carina. Iodized oil 


Fig. 1—Demonstration of the position of the 
catheter in the esophagus, with the tip of the tube 
near the level of the carina. 
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Fig. 2—This Figure shows the “tenting” of the 
anterior wall of the esophagus at the site of the 
fistula. 


was injected at that point and later was 
shown in the main-stem bronchi without 
reflux into the pharynx. The next spot film 
of the anterior wall of 


shows the “tenting’ 
the esophagus at the site of the fistula 
(Fig. 2.). A later film shows the character- 
istic defect in the posterior wall of the 
esophagus due to the presence of an anoma- 
lous right subclavian artery (Fig. 3). The 
final film demonstrates the filling defect of an 
aberrant right subclavian artery, and slightly 
above, the iodized oil outlines the tract of 
the fistula curving upward to enter the 
trachea (Fig. 4) and is seen spreading over 
the posterior wall of the trachea. The value 
of this special technique of roentgen examina- 
tion cannot be overemphasized. Repeated 
examinations of this patient by routine meth- 
ods failed to demonstrate fistula for two 
reasons: 

1. It was thought that the contrast sub- 
stance in the trachea had been aspirated from 
the pharynx. This often occurs when iodized 
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oil is placed in the mouth for fluoroscopic 
examination of the esophagus. 

2. A large quantity of contrast substance 
in the esophagus will obscure the narrow 
tract of the fistula. Children are usually 
examined in the supine position; however, 
this type of fistula arising from the anterior 
portion of the esophagus is most easily filled 
in the prone position. 


ACQUIRED TRACHEOESOPHAGEAL FISTULA 

After surgical repair of tracheoesophageal 
fistula with or without atresia of the esopha- 
gus, the fistula may recur. Acquired tracheo- 
esophageal fistula should always be kept in 
mind in evaluation of the postoperative pa- 
tient who continues to have feeding difficulty 
or recurrent aspiration pneumonitis. One of 
our postoperative patients was examined by 
bronchoscopy and esophagoscopy several 
times without visualization of a fistula which 
was later easily demonstrated at autopsy. 
We have observed two such recurrences in 
recent years. 

Fig. 3.—X-ray film showing the characteristic de- 


fect in the posterior wall of the esophagus due to the 
presence of an anomalous right subclavian artery. 


Fig. 4.—This film demonstrates the filling defect 
of an aberrant right subclavian artery, and, slightly 
above, the iodized oil outlines the tract of the fistula 
curving upward to enter the trachea and is seen 
spreading over the posterior wall of the trachea. 


SUMMARY 

The 16th case of tracheoesophageal fistula 
without esophageal atresia corrected surgi- 
cally is reported. 

Characteristic symptoms are due to aspira- 
tion of liquid into the lungs, with choking, 
coughing, and cyanosis causing recurrent 
pneumonitis and inanition. 

Diagnosis was proved by injection of 
iodized oil into the midesophagus through a 
catheter and roentgen visualization of the 
escape of oil into the lungs through the 
tracheoesophageal fistula with the patient in 
the prone position. 

This radiological procedure should be at- 
tempted whenever repeated aspiration of 
ingested fluids occurs and the cause cannot 
be satisfactorily explained. The lesion will 
frequently be missed by routine roentgen 
examination. 

The fistula tapers as it curves upward and 
forward, so that its roentgen appearance 
simulates the spout of a teapot. 
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Abstracts from Current Literature 


Diseases of Blood, Heart and Blood Vessels, and Spleen 


Tae Diacnosts or Aortic VALVULAR Stenosts. H. Etssacu, Nederl. tijdschr 


geneesk. 98:1478 (May 29) 1954. 


Aortic valvular stenosis is a rather frequent heart disease. Within one year 80 new cases 
have been seen in the cardiological department of the University Hospital of Leyden. In 50% 
of these cases the aortic valvular lesion was associated with other cardiac anomalies, most 
frequently a mitral valvular disease. In a number of cases the lesion was associated with a 
coarctation of the aorta. This association is due to the frequent combination of coarctation with 
bicuspid aortic valves, which are very prone to infective endocarditis. The author noted the 
greatest number of cases in males. Calcification occurred most frequently above 60 years of age. 
Above this age the diagnosis can hardly be accepted if calcifications are not demonstrable. The 
lesion can be caused by rheumatic endocarditis, a sclerosing process, or a combination of them. 
Some authors do not accept a congenital form. A subvalvular aortic stenosis is a rare anomaly. 
Typical complaints are dyspnea, vertigo, syncope, and angina of effort. The angina of effort 
may be due to compression of the coronary arteries during systole. Sudden death is mentioned 
in 10%-20%. Physical signs are (1) a systolic murmur and thrill in the second right intercostal 
space and on Erb’s point, (2) the carotid shudder, a murmur audible over the vessels of the 
neck, which resembles a gallop rhythm, (3) a diastolic murmur, heard in half of the cases. A 
pulsus tardus and a small pulse pressure are not essential features for the diagnosis. 

X-ray findings were as follows: Calcifications are frequent at a high age, but are often seen 
at middle age. They can be demonstrated by screening in the right oblique position. The hyper- 
trophied left ventricle can be judged in the left oblique position. The electrocardiogram shows 
a left preponderance. The general course of the disease is slow and insidiously progressive. The 
lesion gives rise to complaints in increasing frequency over the age of 50 years. In view of the 
operability of this anomaly in recent years, an early diagnosis is more and more important. 


VAN CREVELD, Amsterdam. 


GAMMAGLOBULINOPENIA. J. C. M. Verscuure, Nederl. tijdschr. geneesk. 98:2805 (Oct. 2) 
1954. 


In several diseases an abnormal y-globulin content in the serum has been noted. The change 
in the serum proteins seen most frequently is a fall of the albumin level and a rise of the 
y-globulin level. The rise of the y-globulin content is not associated with a rise of antibodies. 

Protein spectrums were determined by paper electrophoresis in 2300 patients. The y-globulin 
content of the serum was diminished in 15 patients. Four of these patients suffered from 
8-plasmocytoma, two had cancer metastases, three patients suffered from nephritis, two were 
emaciated by malnutrition, one suffered from generalized lupus erythematodes, one patient was 
emaciated, and in one patient no diagnosis was established. In only one case a severe acute 
infection was present. In this latter patient the y-globulin content of the serum rose to normal 
values after recovery. 

No correlation was observed between gammaglobulinopenia and tendency to infections. How- 
ever, in groups of patients suffering from aforementioned diseases, infections are known to 


ccur frequently. 
occur freq } VAN CREVELD, Amsterdam. 


Orstructive JAUNDICE IN INFANTS WitH NorMav Biviary Tree. C. Harris, Dorotny 
H. ANpERSEN, and Ricwarp L, Day, Pediatrics 13:293 (April 1) 1954. 


Of 50 infants with persistent signs of biliary obstruction, not atresia, whom the authors have 
seen in the past sevent years, 16 had preceding hemolytic disease from ABO or Rh incom- 
patibility and 3 had acquired hemolytic anemia. One infant probably had serum hepatitis, and 
30 others had hepatitis of unknown etiology. All had patent external biliary tracts. 

Clinically, thse patients had jaundice, light stools, and dark urine. All appeared in a good 
state of nutrition except those with hepatitis of unknown cause. The results of laboratory studies 
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have been similar in these patients and have included a high direct serum bilirubin, usually 

negative cephalin flocculation, frequently elevated zinc sulfate turbidity, and low cholesterol 

esters. The urine urobilin may be absent or increased in amount. 

Histologic studies of liver have shown the presence of multinucleated giant liver cells, much 
myelopoiesis and erythropoiesis, plugging of bile canaliculi, and mild bile-duct proliferation. 
Large amounts of yellow pigment have been found within the liver cells, but this pigment has 
not taken the usual iron stains. Livers from patients with hepatitis of unknown etiology have 
shown more evidence of inflammation, cell necrosis, and portal fibrosis than the other infants 

Pertinent laboratory studies to help differentiate these cases from cases of biliary atresia have 
included determinations of serum bilirubin, zinc sulfate turbidity, cholesterol and cholesterol 
esters, and urine urobilin. Studies of maternal and infant blood factors and a search for evi- 
dence of agglutination and increased production of erythrocytes are also important. Tests 
found not to be useful in differentiation are cholesterol esterase, alkaline phosphatase, and pro- 
thrombin time. 

If diagnosis is impossible from clinical and laboratory information, exploration of the biliary 
tract with liver biopsy and Diodrast cholangiography may be ncessary.This procedure should 
be delayed until an adequate period of observation has elapsed and until the infant is over 
4 months of age. Such a delay may result in spontaneous clearing up of the jaundice, with com- 


nlete recovery. ae 
From tHE AutHors’ SUMMARY 


RETROPERITONEAL Myxo.ipoMA: Report or Case A Seven Years or Ace. V. 
CarvaLHo Pinto, A. Gomes Mattos, E. Prmenta, R. Morses, and P. ALTEN- 
FELDER, Pediatrics 14:11 (July) 1954. 


A case of a fatty tumor of the retroperitoneal space, with the histologic diagnosis of myxo 
lipoma, is presented. The boy was 7 years of age and weighed 24.2 kg.; the tumor weighed 
12.8 kg., that is, more than half the child’s weight. 

The clinical history suggests that the tumor appeared at the age of 1% years and developed 
without any complications of the renal and intestinal functions. There was predominance of 
the myxomatous tissue, and the removal of the whole tumor was possible. It was located 
between the mesenteric leaves, and for its removal, 5 cm. of the ileum had to be resected 
The complete extirpation was performed, and the child is in very good physical condition six 


months after the operation. From THe AutTHorS’ SUMMARY 


RESECTION OF EsopHAGEAL Varices. Epuarpo Ecneverria, Pediatrics 14:45 (July) 1954. 


Brief considerations are made of the incidence, symptomatology, and endoscopic and radio 
logic diagnosis of esophageal varices. Mention is made of different treatments advocated. Three 
cases in children are described; two of the children had liver cirrhosis and one had blocking 
of the portal vein and chronic congestive splenomegaly with profuse hematemesis by varices 
Splenectomy and splenorenal anastomosis were practiced without results in two cases. In view 
of the persistence of hematemesis, an ample thoracotomy was performed, followed by longi- 
tudinal incision of the esophagus; this brought into view the various columns, which were 
then resected. The esophagus was sutured in two layers. The postoperative course was satis- 
factory, and in the esophagoscopic control done two years afterward in two of the cases shown 
there has been no reproduction of varices. The third patient is still under observation. 


THE AUTHOR’s SUMMARY 


Diseases of Gastrointestinal Tract, Liver, and Peritoneum 


PATHOGENESIS OF DecomposiITION (MARASMUsS). E. Kerpet-Fronius, F. Varca, and K. Kun, 
Ann. paediat. 183:26 (July) 1954. 


The following findings were made with regard to the “terminal” stages in marasmus. “Toxic 
traits” were found in cases of anoxia due to anhydremia. If the Oz requirements were greatly 
reduced by inanition and hypothermia, the vita minima of hibernation was produced. Marked 
hypothermia is frequent because inefficient chemical heat regulation adds to the increased heat 
loss. Respiratory disturbances with apnea are frequently caused by hypoglycemia, which is 
proved by the fact that the oxygen consumption of the brain is greatly reduced while the symp- 
toms can be influenced by giving sugar. 
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The knowledge of the physiopathological happenings made possible the treatment of cases 
formerly considered to be “terminal.” It is of etiologic and prophylactic importance that since 
the introduction of scrupulous dyspepsia coli prophylaxis and of treatment with chloramphenicol 
and transfusions in all marantic children with precipitate weight losses decomposition was re- 
duced to one-quarter of the former number, while mortality in the hospital occurred only in 


half the cases. °c 
From THe AutHors’ SUMMARY 


PaTHOLoGy oF Hemoryric Kruna Tomic-Karovic, Ann. paediat. 183:119 

(Aug.) 1954. 

The problem of hemolytic enterobacteriaceae is discussed. Hemolytic Enterobacteriaceae 
have been isolated from the bile, the gastric juice, the contents of the duodenum, the feces, the 
urine, pus derived from the skin, the maxillary sinus, the middle ear, the nasal secretion, throat 
and bronchial swabs, and blood cultures. Cases of enterocolitis and two cases of infection of 
the uropoietic system which were caused by these microbes are described. 

The children presented the clinical picture of typhoid or of bacillary or amebic dysentery. 
They had 7 to 10 loose stools a day, containing blood and mucus; in one case the manifesta- 
tions were like melena. Dehydration developed to a more or less marked degree on account 
of the intoxication, and in a few cases septicemia or thrombophlebitis of the extremities ensued. 
At the postmortem examination micropolyadenitis was found in two cases. The clinical picture 
was conditioned by the thermolabile neurotoxin and the thermostabile enterotoxin, as well as 


by the toxins responsible for hemolysis and necrosi . ~< 
olysis and necrosis. From tHe AutHor’s SUMMARY. 


Hepatic CHANGES IN NUTRITIONAL DistuRBANCES: THE Liver 1n Dystropny. Arturo J. 
ABALLI, Rev. cubana pediat. 26:431 (July) 1954. 


The authors studied the condition of the liver in a series of 35 cases of nonspecific infantile 
malnutrition. Of these cases, 16 infants were over 9 months of age and 19 younger than 9 months. 

The incidence and intensity of the liver lesions revealed by biopsy were not nearly as severe 
as in the lesions found in cases of nutritional edema and pellagra or kwashiorkor. 

Nearly one-half (17 cases) of these malnourished infants had normal livers, and the majority 
of the remaining 18 infants had relatively slight pathological lesions. Mild degrees of fatty 
infiltration and protein depletion images were the usual pathological findings. 

The incidence of liver pathology was especially low in infants under 9 months; 68.4% of 
these infants had normal livers. 

When one compares these findings with those in cases of nutritional edema or pellagra, 
it appears that fatty infiltration and protein depletion are probably due to specific nutritional 
deficiencies. These deficiencies must be present through fairly long periods; probably the young 
infant has reserves of these substances offering protection against hepatic lesions of a purely 
nutritional origin. 

Infections play an important part in the etiology of the fatty infiltration encountered in many 
conditions at any age. 

In infants under 9 months every patient showing such lesions had an active infection; after 
that age the role played by infection was less constant. Thus, purely nutritional lesions tend 
to occur, as a rule, in older infants. 

Series of liver function tests performed in these cases have been quite satisfactory in detect- 
ing the slight liver involvement present, provided the correct selection is made. 

The Bromsulphalein test has been the most accurate, and the epinephrine test appears to 
be the most sensitive. 

The best information is obtained by combining the Bromsulphalein, the Takata-Ara, the 
cephalin-cholesterol flocculation, and the epinephrine tests and the determination of the serum 
proteins, Accurate palpation of the liver also offers a certain degree of orientation. With this 
combination it is usually possible to detect even the presence of mild hepatic lesions. 

It two cases it was shown that in certain early phases of hepatic insufficiency glycogenolysis 
may be abnormal before there is any alteration of glycogenesis. 

Control of infections is of vital importance in order to eliminate the existent liver pathological 
condition completely. 

In malnourished infants the use of synthetic vitamins of the B-complex should always be 
accompanied by the administration of lipotropic factors or crude liver extract. 

From THE AuTHOR’s SUMMARY. 
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Case or ENCEPHALOPATHY FROM ENTERITIS IN AN INFANT. W. Kramer, Maandschr. kinder 

geneesk. 22:223 (July) 1954. 

Severe gastroenteritis in an &-month-old child was followed by convulsions and a hemi 
plegia. She died on the 10th day of the illness, owing to involvement of the central nervous 
system. At postmortem examination an encephalopathy was found which was characterized 
by toxic alterations of the blood vessels and of the nerve parenchyma. Signs of inflammation 
were lacking. Problems concerning the pathogenesis are discussed. 


From THE AUTHOR'S SUMMARY 


Rote or CONSERVATIVE TREATMENT IN MANAGEMENT OF INTUSSUSCEPTION. R. B. ZACHARY, 
Maandschr. kindergeneesk. 22:310 (Sept.) 1954. 


With selection, conservative treatment can be successful in a high proportion of cases ot 
intussusception. If the technique is restricted to those children with a history of the condition 
for less than 24 hours, there is no danger. The procedure must be in responsible hands, and the 
child should be under the direct care of the surgeon, who may have to operate 


From THE AUTHOR'S SUMMARY 


Nervous Diseases 


INFECTIOUS MONONUCLEOSIS AND GUILLAIN-BARRE SYNDROME Report or THuree Cases 
M. Rartery, E. E. Scumacuer Jr., G. O. Grain, and FE. L. Quinn, A. M. A. Arch 
Int. Med. 93:246 (Feb.) 1954 


The occurrence of nervous system involvement in infectious mononucleosis is stressed. The 
authors report three such cases in which the neurologic manifestations took the form of an acute 
polyradiculoneuritis. Infectious mononucleosis is not invariably a benign disease, and nervous 
system involvement ranks high among the causes of death. Spontaneous rupture of the spleen 
and myocarditis account for the majority of the other fatalities that have been reported. 


Jones, Chicago. 


CHLORPROMAZINE AS A THERAPEUTIC AGENT IN CLINICAL Mepicine. JoHN H. Mover, 
VERNON Kinross-WriGut, and R. Mitton Finney, A. M. A. Arch. Int. Med. 95:202 
(Feb.) 1955. 


The authors summarize their rather extensive experience with chlorpromazine (Thorazine) ; 
they have found it to have wide application in neuropsychiatry. With the help of this drug they 
were able to bring about total disappearance of symptoms in both acute and chronic cases of 
schizophrenia for as long as one year. It is also effective as an antiemetic agent. They had 
experience with a small group of children with various behavioral disturbances. These children 
all experienced marked benefit. The ages of these children ranged from 2-13 years. It was 
helpful in hyperactivity associated with brain damage, such as with Sydenham’s chorea. The 
drug was also found to have some anticonvulsant activity. It is noteworthy that the children 


appeared to tolerate adult doses with fewer side-effects than adults. Jones, Chicago 


Piastic SurcicaL or LuMBAR MYELOMEN 


INGOCELE. Gnreery, Eric 
OvpBeERG, and Joun W. Curtin, Ann. Surg. 142:55 


( 
2-559 (Oct.) 1955. 

A new method of skin-flap closure over lumbar myelomeningoceles is presented. The authors 
had no failures. to date. There has been no postoperative leakage of spinal fluid, nor has there 


been any increase i » degree of hydrocephz 
an) ase in the degree of hydrocephalus. BaNTIN, Omaha 


ELECTROENCEPHALOGRAM IN EpILepsy. HENryY W. NewMan, California Med. 80:59 (Feb.) 
1954. 


In light of the considerable divergence of opinion among various investigators regarding 
the incidence of electroencephalographic abnormality in patients with convulsive disorders, the 
author made a study of his own records of 430 patients with a diagnosis of epilepsy. In 122 
patients the seizures were symptomatic, in the remainder idiopathic, and the over-all incidence 
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of electroencephalographic abnormality was little different in the two groups. In the whole 
series 64.9% showed abnormal tracings, while in those under 16 years of age the incidence was 


71.8%. The highest incidence was in patients in whom seizures had begun when they were 


between 10 and 15 years of age and in those with a duration of seizures from 5 to 10 years. 


Of patients with clinical petit mal, 76% had abnormal records. but only 34.6% showed petit mal 


complexes. Lateralized or focal abnormality was three times as frequent in the symptomatic 


as in the idiopathic group. Pryor, Redwood City, Calif. 


Nuvarone IN THE TREATMENT OF EPILEPsy. J. 
TaTerKA and C. B. Toompson, Dis. Nery. System 14:108 ( April) 1953. 


The authors report a clinical trial, in 91 patients, of the antiepileptic substance Nuvarone, 


which has previously been described as highly effective against induced seizures in experimental 


animals. Twenty-five patients received the new medication alone : sixty-six had it combined with 


Seventy-three had had prior unsuccessful therapy with one or several 


another anticonvulsant 
drugs. The dosage of Nuvarone varied from 1.0 to 3.0 gm. a day, in divided (0.5 gm.) amounts. 
The response was deemed “fair” (attacks reduced by 35% to 75%) or “good” (attacks reduced 


by 75% to 100%) in 82 cases (90%). Grand mal and psychomotor illness were benefited in about 


Petit mal spells were not in any way affected in patients suffering from mild 


equal propor tions 
\ single 


petit mal and grand mal disease, though the latter component was improved in all. 
Patients with paroxysmal electroencephalograms 


case of myoclonus epilepsy was not controlled 
and diagnoses of migraine and impulsive behavior disorder showed some betterment. No changes 


in brain wave patterns were noted while patients were taking Nuvarone. Side-effects, mostly 


mild and transitory, occurred in 19 cases (21%) and included rash, itching, drowsiness, restless- 


ness, headache, abdominal pain, transient loss of taste, mild fever, leucopenia, leucocytosis, and 


ecchymoses. Though the blood reactions were not severe, they do point up the importance of 
Although essentially more toxic than 


routine laboratory examinations at regular intervals. 
Dilantin, Nuvarone frequently gives better results and has a definite place in the treatment of 


epilepsy. Unlike the former preparation, it does not appear to cause hypertrichosis, ataxia, or 


gum hyperplasia Beaton, Tucson, Ariz. [A. M. A. Arcu. Neurow. & Psycnrat.]. 


FAMILIAL INCIDENCE OF CONGENITAL ANEURYSMS OF CEREBRAL ARTERIES. W. R. CHAMBERS, 
?? 
) 


B. F. Harper Jr. and J. R. Simpson, J. A. M. A. 155:358 (May 22) 1954. 


It has now been widely accepted that intracranial aneurysms are of a congenital nature. The 


possibility that there may be a familial factor involved is suggested by this presentation of 


proved aneurysms in a father and son. 


The father, a man of 52, suddenly became unresponsive, thick in speech, and drowsy and 


Symptoms became progressively worse, and an angiogram 


complained of a severe headache. 
revealed an aneurysm in the course of the left middle cerebral artery. At operation a large blood 


clot was evacuated from the temporal lobe; the aneurysm was found to have a wide, sessile 


base. Four months after operation the patient was almost ready to return to work. He was 


attending a speech therapy school in order to overcome a tendency to paraphasia. 


\lmost exactly two months after the onset of the father’s attack, the 21-year-old son had a 


classic subarachnoid hemorrhage. Carotid angiography was done bilaterally, but no aneurysm 


could be demonstrated. His condition improved, and he was sent home. A second attack occurred 


about one month later. At this time his condition was so poor that further angiography was 


impossible. He died 24 hours after admission. Autopsy revealed an aneurysm of the anterior 
communicating artery. A blood clot extended down into the pedicle of the sac and evidently 
stoppered off the aneurysm in such a manner that the angiogram done on the first admission 


did not show a defect. A new rupture between this clot and the anterior communicating artery 


had occurred, and wide subarachnoid hemorrhage was present. The presence of a secondary 
anomaly, a posterior cerebral vessel arising directly from the internal carotid artery, would 


tend to support the congenital origin of these aneurysms. 


Avpers, Philadelphia [A. M. A. Arcu. Neuron. & Psycutat.]. 
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DISTURBANCES OF SENSATION IN CHILDREN WITH HeEmrpPLecia. J. P. M. Tizarp, RICHMOND 
S. Parne, and Bronson Crotuers, J. A. M. A. 155:628 (June 12) 1954. 


One hundred six patients with hemiplegia were selected from a larger group with neurological 
defects, and reexamined. Of these, 50% were found to have sensory changes which had not been 
detected before. These sensory changes were slightly commoner in the acquired group and 
were proportional to the amount of skeletal “undergrowth.” Stereognosis, two-point discrimi- 
nation and position, and passive motion senses were most frequently affected. Next, touch and 
pain were affected, and least of all temperature. Homonymous hemianopsia was found in 25%. 


KIMBALL, Evanston, III. 


ASSOCIATION OF MATERNAL AND Fetat Factors WITH THE DEVELOPMENT OF EPILEPSY. 
A. M. LILIENFELD and B. Pasamanick, J. A. M. A. 155:719 (June 19) 1954. 

The prenatal and paranatal records of 564 epileptic children born in Baltimore between 1935 
and 1952 showed significantly more complications of pregnancy and delivery, prematurity, and 
abnormal neonatal conditions than a similar number of matched controls. These abnormalities 
were just as frequent among epileptic children whose parents had epilepsy as among those whose 
parents did not. These epidemiological findings throw some light on the etiology of epilepsy and 
raise doubts as to the genetic basis of convulsive disorders. 

The pattern of factors, such as complications of pregnancy, prematurity, and neonatal 
abnormalities, that appear to be associated with epilepsy is similar to that previously found to be 
associated with cerebral palsy, stillbirths, and neonatal deaths. In a previous paper by Lillienfeld 
and associates, it was postulated that there exists a continuum of reproduction casualty comprising 
a lethal component consisting of stillbirths, neonatal deaths, and a sublethal component of 
cerebral palsy. The results of the present study suggest that this sublethal component should also 
include epilepsy. This observation, together with the fact that approximaely one-third of per- 
sons with cerebral palsy have convulsive seizures, suggests that cerebral palsy may be a result 
of a severer type of brain damage than is epilepsy. The results are sufficiently suggestive to 
warrant the continuance of similar studies concerning other possible components of this con- 
tinuum. They also warrant serious consideration to the possibilities of establishing concurrent 
studies in which a group of infants classified by these maternal and fetal factors could be followed 
so that one can actually measure the attendant risks of various neurological conditions associated 
with these maternal and fetal factors. 


Acpers, Philadelphia [A. M. A. Arcu. & Psycuiat.]} 


INTRASPINAL TUMORS IN CHILDREN. H. J. Svren and H. M. Kern, J. A. M. A. 155:959 
(July 10) 1954. 

This report is based on a review of the clinical records in 41 cases of intraspinal tumor in 
which the patients were less than 15 years of age. Svien and Keith found that in the majority of 
cases of intraspinal tumor in children the neoplasm arises from the spinal cord or its envelopes. 
In 27 (65.9%) of the 41 cases the tumor was of this type. In 9 of the 41 cases the tumor arose 
in contiguous tissues. In 2 of the 41 cases the intraspinal tumor was a metastatic lesion. The 
tumor was of the lymphoma type in 2 of the 41 cases. 

In reviewing the results of treatment, the authors note that in 14 (34.1%) of the 41 cases, 
that is, in 8 cases of neurofibroma, 1 case of extradural lipoma, 2 cases of ependymoma of the 
filum terminale, 2 cases of arachnoid cyst, and 1 case of giant-cell tumor, it could be anticipated 
that surgical removal of the tumor would result in a cure provided the operation was performed 
before the tumor had caused irreparable injury of the spinal cord. In 14 of the remaining 27 cases, 
decompression of the spinal cord or cauda equina could be expected to relieve the symptoms for 
several months to several years provided the operation was performed before the spinal cord 
had been injured seriously. The remaining 13 cases of intramedullary tumors of the spinal cord 
consisted of 6 cases of glioma, 1 case of racemose angioma, 1 case of hemangioendothelioma, and 
5 cases of lipoma. If partial removal of the tumor is possible, it sometimes will result in prolonged 


benefit. Avcpers, Philadelphia [A. M. A. Arcu. Neurov. & Psycuiat.]. 
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PROTRUDED LUMBAR INTERVERTEBRAL Disks IN CHILDREN. J. H. Wess and R. L. KeEnNepy, 
J. A. M. A. 154:1153 (April 3) 1954. 


Of approximately 6500 patients who were operated on for protruded lumbar intervertebral 
disks at the Mayo Clinic, only 5 (0.077%) were in the period of childhood (less than 16 years 
of age). The clinical and pathological features in these five cases do not differ significantly from 
those in adults who have similar lesions. A history of trauma that could be related to the onset of 
symptoms was obtained in three of the five cases. As in adults, the physical findings varied from 
minimal limitation of motion of the back to severe spasm of the erector spinal muscles, changes 
in reflexes, and neurologic defects. 

Multiple protrusions were present in one case, namely, a midline protrusion at the fourth 
lumbar interspace and a lateral protrusion at the lumbosacral interspace. The protrusions in 
three of the four remaining cases were at the fourth lumbar interspace. Of these, two were 
midline in type. In the remaining case, a midline protrusion was present at the lumbosacral 
interspace. Here, too, these cases parallel the findings in adult patients. 

Protruded intervertebral disks are rarely encountered in children, as this study shows. How- 
ever, the authors point out that the occurrence of low backache and sciatic pain in a child 
should arouse suspicion of the possible presence of a protruded lumbar intervertebral disk. If 
other causes of these symptoms can be excluded, myelography and removal of the lesion should 
be considered, after a thorough trial of conservative therapy has failed to provide relief. All 
five patients experienced good results from surgical treatment. 


Avpers, Philadelphia [A. M. A. Arca. & Psycuiart.]}. 


RECENT ADVANCES IN STUDIES OF VIRUS INFECTIONS OF THE NERVOUS System. Herman C. 
Mason, Illinois M. J. 105:72-76 (Feb.) 1954. 
This article is a rather comprehensive review of recent advances in virus identification. It 
includes so much detailed information that it can hardly be abstracted adequately. The advances, 
as Mason points out, are based upon serological, immunological, and tissue-culture developments. 


Barpour, Peoria, Ill. 


AcQUIRED EptLtepsy—A Stupy or 535 Cases. B. Smitu, G. C. Rosinson, and W. G. Lennox, 
Neurology 4:19 (Jan.) 1954. 

This study of 535 noninstitutionalized persons of various ages and economic statuses 
emphasizes the wide diversity of conditions, both genetic and acquired, which either alone or in 
combination may result in some of the various manifestations of epilepsy. 

The authors reviewed the records of 1648 patients with a diagnosis of epilepsy. Of these, 535, 
or 32.4%, gave evidence of organic lesion of the brain acquired prior to the person’s first 
seizure. In 52% the evidence for the pathologic change was believed conclusive; in 48%, only 
probable. Of the 535 patients 69% were private and 31% clinic patients, the latter being 
adolescent or younger. 

Ninety per cent of patients had the first seizure before the age of 20; twenty-four per cent 
had a positive family history of epilepsy. Evidence for a cerebral lesion was furnished in largest 
proportion, 88%, by the patient’s past history, with the electroencephalogram, description of 
seizures, neurologic examination, and pneumoencephalogram following in order of importance. 

The causes of pathologic change were as follows: prenatal, 13.3%; natal conditions, 30.1%; 
postnatal trauma, 20.7% ; injections, 17.2% ; other conditions, 6.4% ; unassigned, 12.3%. 

Data studied with respect to the patient’s age at the first seizure showed a progressive decline 
of paranatal mishaps and progressive increase of postnatal traumatic conditions with increasing 
age. Nearly one-half of the patients, 46%, had the initial seizure within 12 months after the first 
etiologic event. In 12% epilepsy did not arise until 10 years or more later. The time interval 
separating etiology and epilepsy was shorter for postnatal trauma and infections than for para- 


natal conditions. 


The authors point out that the distribution of causes differs radically from a previous series of 
older patients. Avpers, Philadelphia [A. M. A. Neurow. & Psycutat.]. 
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CALCIFICATION OF THE INTERVERTEBRAL Disks In CHILDHOOD. F. N. SILVERMAN, Radiology 
62:801 (June) 1954. 

Calcification may occur in the nucleus pulposus or in the annulus fibrosus or in both. It occurs 
also in the cartilaginous plates of the vertebral bodies, but this type has not been observed in 
children. Calcification in the annulus fibrosus is much commoner at all ages than calcification 
in the nucleus pulposus and probably represents a degenerative change which is usually of little 
or no clinical significance. Alkaptonuric ochronosis can produce a generalized calcification of 
both the nucleus pulposus and the annulus fibrosus of many intervertebral discs. The deposits of 
homogentisic acid in the cartilage ultimately cause degeneration of the cartilage, with clinical 
and roentgenologic manifestations of arthritis in addition to the calcification 

A third type of calcification occurs in the nucleus pulposus only. Its cause, whether or not it 
produces or is accompanied by symptoms, and its permanence are unsettled problems. Weens 
has described a calcification of the nucleus pulposus which occurs in childhood, is associated 
with clinical symptoms, and is of a transient nature. Other authors have demonstrated obvious 
calcification of the nucleus pulposus in children which has later disappeared. The suggestion 
has been made that those cases in which calcification is present and is apparently accompanied 
by acute symptoms, such as pain and stiffness in the region of the spine involved, and in which 
the calcification later disappears are very similar to the disease variously known as peritendinitis 
calcarea, myotendinitis calcarea, or “bursitis.” However, there are also asymptomatic calcifi- 
cations of an occasional nucleus pulposus in children, some of which disappear and some of which 
remain for long periods of time. 

Silverman reports case histories of seven children, varying in age from 5 months to 11 years, 
in whom calcifications of the nucleus pulposus were demonstrated roentgenologically. The finding 
was thought to be an incidental observation in five of the seven patients and was associated with 
symptoms in the region of the calcification in two. 

WEILAND, Grove City, Pa. [A. M. A. Arcn. Neurov. & 


MEASLES MENINGOENCEPHALOMYELITIS. W. F. Twintnc McMarn, Brit. M. J. 2:789 
(Oct. 2) 1954. 

The protean character of measles meningoencephalitis and its tendency to occur in small 
groups are well illustrated in a series of 10 cases of the disease, 3 of which occurred in the 
preeruptive stage, encountered in a localized area of northwest London between September, 
1951, and June, 1953. Analysis of these 10 cases, which Twining McMath briefly presents, failed 
to elucidate the pathogenesis, prophylaxis, or treatment of this complication. The author believes 
that failure of corticotropin to influence the course of the disease in two cases supports the 
hypothesis of a virus rather than an allergic etiology. There appeared to be no correlation 
between the incidence and severity of the disease and the character of the primary lesion. There 
was one death in the series. None of the nine patients who recovered had physical residua, but 
two of them showed mental deterioration. 

Ecuo ts, New Orleans [A. M. A. Arcu. Neurot. & Psycutat.]. 


Tue LocaLizaTION OF A CEREBRAL LESION BY ARTERIOGRAPHY IN THE Case OF A CHILD 

WITH NEUROFIBROMATOSIS. P. MONTENOVESI, Clin. pediat. 36:647 (Sept.) 1954. 

A 3%-year-old boy showed the typical skin lesions of multiple neurofibromatosis. The child 
had signs of increased intracranial pressure and sexual precocity. An arteriogram showed 
abnormality in the area of the sylvian fissure on an x-ray film, with the head in the lateral 
position. A pneumoencephalogram showed elevation of the third ventricle. Two years later, 
inv. , Tig ic > are 
involvement of the right optic nerve was apparent. nr 


THE ELECTROENCEPHALOGRAM IN FEBRILE CONVULSIONS IN CHILDHOOD. L. PARDELLI and R. 

Arpiro, Riv. clin. pediat. 53:233 (Oct.) 1954. 

The authors checked up, among a large number of cases of paroxysmal syndromes in child- 
hood, on 10 cases in which one or more paroxysmal signs occurred exclusively in diseases 
with fever. 

The authors point out the importance of electroencephalographic findings (normal in these 
cases) and outline some etiologic and pathogenetic factors. They believe that, through clinical 
findings and electroencephalographic records, diagnosis and prognosis are likely to be correctly 


s d. 
tated From THE AvuTHORS’ SUMMARY. 


648 


2% 


ABSTRACTS FROM CURRENT LITERATURE 
CRANIAL HYPERTENSION IN CHILDREN. J. S. Picaza, A. VALDES RopriGuez, and M. Diaz 
Papron, Rey. cubana pediat. 26:687 (Nov.) 1954. 


On the basis of the experience gained from 351 cases of increased intracranial pressure in 
children, the authors conclude from the analysis of the clinical symptomatology that in its 
evolution three different periods can be distinguished. 

First Stage—Early Decompensation: Manifested principally by tension of the fontanelles, 
vomiting, and headache. The most important factors in the evaluation of these symptoms are 
studied. 

Second Stage-—Compensation : Characterized by the opening of the sutures and the enlarge- 
ment of the cranial perimeter, with its secondary consequences. This period may be absent. 

Third Stage-—Late Decompensation: Vomiting and headache reappear, and the differential 
syndromes of compression of the brain stem develop. 

The different methods for solving these situations are described, and special emphasis is placed 
on the description of the decompressive cranial puncture. The general measures for the manage- 


ment of intracranial hypertension in children are given 
From THE AuTHORS’ SUMMARY. 


CoNvVULSIONS IN TREATMENT with ACTH anp Cortisone. D. J. VAN ZAANE, Maandschr. 

kindergeneesk. 22:210 (June) 1954. 

A review is given of some cases described in the literature of convulsions during treatment 
with ACTH or cortisone. Another case is reported in a 7-year-old girl treated with ACTH. 
Blood chemistry, cerebrospinal fluid, and blood pressure remained normal. \ direct action of 
ACTH seems the probable cause, and it is suggested that during prolonged treatment with any 
of these drugs an EEG should be made at intervals ; treatment should be stopped as soon as slow 


or pointed waves occur. From THE AvuTHOR’S SUMMARY. 


CEREBROSPINAL FLUIp IN NorMAL INFANTS BORN AT TERM. H. J. G. Wrvers and ]. C. W. 
3AKKER, Maandschr. kindergeneesk. 22: 253-263, 1954. 


The authors give a description of a series of investigations on the cerebrospinal fluid of 
50 young infants born at term, All infants with cyanosis, Rh incompatibility, low birth weight, 
or abnormal reactions after birth were excluded. The fluid was tapped between 2 and 24 hours 
after birth. 

Every investigated spinal fluid was xanthochromic, a few contained bilirubin. The great 
majority showed a protein content and colloidal reactions that would be regarded abnormal in 
adults. In every spinal fluid were found white blood cells, and the majority contained erythro- 
cytes. Owing to the wide differences in the results it was not possible to determine what values 
should be normal for a newborn infant born at term. Three children born by primary Caesarean 
section showed same pictures as infants of vaginal delivery. From this may be concluded that 
not the birth trauma itself but other factors are cause of the cerebral spinal fluid picture found 
in infants. As probable factors the authors think of the low barrier between blood and spinal 


fluic 
id van CrEvELD, Amsterdam. 


Is a Strictty Horizontat Position Necessary Arter Lumpar Puncture? A. VERJAAL 
and B. Krart, Nederl. tijdschr. geneesk. 98:1493 (May) 1954. 


In most hospitals patients are kept lying flat on their back for 24 hours after lumbar puncture, 
in order to prevent complaints after puncture. To determine the efficacy of this measure 200 
consecutive patients undergoing lumbar puncture were divided alternately in two statistically 
equivalent groups of 100 each. The patients of one group were free to move and were permitted 
to keep their pillows. The patients of the other group were kept lying flat on their back for 
24 hours. As the number of patients with complaints after puncture was the same in both groups, 
it does not appear to be indicated that patients should remain lying flat for 24 hours after lumbar 


puncture. vAN CREVELD, Amsterdam. 
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Psychology and Psychiatry 


Reapinc DisasiLities IN CHILDREN: A Sympostum. California Med. 83:79-88 (Aug.) 1955. 

Introduction—Poor readers are a problem for ophthalmologists, pediatricians, psychiatrists, 
and educators because the problem may involve the eyes, ears, personality disorder or teaching 
method. 

Ophthalmological Factors.—Reading disabilities may be generally classified as specific and 
nonspecific. The term specific reading disability is used for cases in which there is confusion 
in the recognition of language symbols, with reversals, inversions, omissions, substitutions, or 
other faulty interpretation. 

Nonspecific reading disability is used to identify cases in which ocular abnormalities, low 
intelligence, emotional factors, or other factors prevent normal progress in learning to read. 

The effect of moderate refractive errors has been grossly exaggerated. Except in cases of 
pronounced refractive errors, a child’s power of focusing is sufficient to give adequate vision. 
Indeed, slight myopia may even be an advantage rather than a disadvantage in reading. 

The presence of muscle imbalance or “crossed eyes” (provided there is normal vision in one 
eye) has little or no effect on reading ability, since vision in one eye is adequate for reading, 
and the image in the nonfixing eye is suppressed so that there is no confusion or “incoordination.” 
Depth perception, variation in image size as seen by the two eyes, and eye movements have 
been ruled out as contributing causes. 

Many children no longer learn the alphabet, as attested by the increased use of the illiterate 
“E” or kindergarten charts for vision testing. Bakwin said that 10% to 15% of public school 
pupils have some reading disability and that it is the major cause for schcol retardation 

A return to the earlier concepts of teaching is essential to these children. The earlier methods 
started with the alphabet, built this into combinations of simple sounds or syllables, then into 
words that were seen (visual), spoken (phonetic), heard (auditory), and written (kinesthetic). 
Some children need to hear the word as well as see it, to break it up into parts and say it, and 
to feel it by writing it. 

Etiology and Emotional Factors—There is no one cause for reading disability. There is 
no one etiological factor which is found uniformly in poor readers and is likewise uniformly 
absent in good readers. Children fail to learn to read for various reasons, and in each child 
the cause or combination of causative factors must be individually determined. 

It is now well known that not all of the developmental aspects of a child progress necessarily 
at the same rate. There are individual differences in rates of nervous-system maturation, not 
only in general but in specific functions. One child who eventually rates in the same intellectual 
classification as another, for instance, may be slower to walk; another will be slower to talk; 
another will be slower to read. 

Studies have shown that a higher percentage of children who are nonreaders than those 
who learn to read readily do show manifestations of confused cerebral dominance, such ambi- 
dexterity or learned right-handedness in a naturally left-handed person; or mixed cerebral 
dominance, such as is present when there is right-handedness and left-eyedness; or left-handed- 
ness and right-eyedness. 

A specific and relatively poor visual memory is said to be another condition which handicaps 
some children in learning to read by the now widely used “sight” or “flash card” method 
of teaching reading. Experiment has shown that many if not most children learn to read most 
rapidly by learning to associate meanings with whole words. There are those, however, who 
do not learn by this method, or do so with great difficulty. Such children, like those who 
show evidences of strephosymbolia, learn more readily, at least at first, by utilizing their 
authority and kinesthetic avenues of learning. They learn to read best by the so-called “phonic 
system,” learning the sounds of the letters and syllables so that they have a method of sound- 
ing out the word when the pronunciation and meaning is not otherwise obvious to them; also 
through tracing or copying, by learning the feel of the letter and syllable in relation to its sound 
as weil as to its sight. 

The Schools and the Methods of Teaching—What persons who are not professionally 
concerned with education often do not recognize is that the school problem today is not the 
same as it was a generation ago. Twenty-five years ago the school was an institution which 
weeded out the inept and only retained those who could achieve in terms of certain set 
academic standards. 
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When today we have 98 out of every 100 pupils moving from the eighth grade into the 
ninth in contrast to former years when only one out of every two moved from the fourth grade 
into the fifth, we can readily see that the school is now tending to retain the great majority 
of school age population up until about the age of 16. This means that it has a much wider 
range of individual differences with which to deal. No longer do the children who formerly 
failed to learn to read stop school and go to work. They are by law required to remain within 
the school population 

Here are some of the factors with which the school has concerned itself and in which teachers 
of our schools have taken leadership: (1) development of real understanding of the reading 
process and of the developmental sequences in learning to read; (2) study of the methodology 
in the teaching of reading; (3) the recognition of the importance of providing a positive and 
constructive psychological atmosphere ; (4) the encouragement of individual face-to-face guidance. 

Corrective Measures—Most children are ready to read by 62 years of age. However, 
a substantial number are not ready until 7 or 8 years. In fact, it has been estimated that, in 
a typical school population, 25% to 30% of the children in the first grade are not ready for 


the regular reading program, On the other hand, there is the occasional child who is cheerfully 
and glibly ready to read at 5 years 

\ basic consideration in the correction of reading problems involves the recognition of and 
provision for individual differences in reading. 

Many methods for the teaching of reading have been developed. There are the so-called 
visual methods, whereby a child learns to recognize the configuration of a word. Phonics entails 
a system which enables a child to pronounce or identify a word by the sounds. Structural analysis 
teaches the child to break down the word into smaller units. Kinesthetic methods emphasize 


tracing and writing the word or phrase. 

Applied to reading, then, it is apparent that a variety of learning methods provides a child 
with a variety of tools for recognizing words. He needs different methods of attack to serve 
different types of words. 

It apepars that there is no prefabricated plan or panacea for all reading problems. The same 
prescription cannot be given to all children. 

Summary.—In summarizing, certain common denominators stand out. The problem is 
not a new one, but rather an old one with poor public education and little progress over a 


period of years. The actual increase in numbers of poor readers, real or apparent, is difficult 
to establish, although it is agreed that it is probably real. It appears that the demands are 


greater today, that a higher value is placed upon reading skills, that reading skill is more 


necessary in the learning process and in society, and that failure to read well is now more 


apparent than once it was, since more students remain in school longer now. 


The goal is to make it easier for all children to learn to read and to remove all possible 
obstacles as long as it is practical to do so and thus avoid the pitfalls that make such panel 


discussions as this necessary. Pryor. Redwood City, Calif 


SrupIES ON THE MECHANISM OF STIMULATION OF ACTH SeEcrETION WITH THE AID OF 
MorPHINE AS A Biockinc Acent. F. Norman Brices and Paut L. Munson, Endocri- 
nology §7:205-219 ( Aug.) 1955. 
The rapidity with which the pituitary can release adrenocorticotropic hormone (ACTH) 

in response to various stimuli suggests that the nervous system must play a role in regulating 

pituitary function 
A method for studying the role of the central nervous system is through the use of depres- 

sant drugs, and this report describes the effect of morphine on the pituitary-adrenal-cortical 

system. 

It is demonstrated that morphine does not interfere directly with the response of the 

adrenal cortex to ACTH. 
The results are interpreted in support of the hypothesis that the hypothalamus is an essential 

component of the mechanism of acute stimulation of ACTH secretion. 
JacosseN, Buffalo. 
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CoMPARATIVE Stupy OF SOME EFFEcTs OF ADMINISTRATION OF DIHYDROTACHYSTEROL AND 
Catcirero. TO Rats. Roy V. Tatmace and B. F. Dopps, Endocrinology 57:236-242 
(Aug.) 1955. 

Dihydrotachysterol (Antitetanic Preparation 10) an irradiation product of ergosterol, has 
been used for many years as a substitute for parathyroid extract in human therapy. Its use 
has been based on its ability to maintain near normal serum calcium levels in cases of hypo- 
parathyroidism without producing the toxic effects or refractoriness after prolonged administra- 
tion, which often accompanies the use of parathyroid extract, but there has been some disagree- 
ment concerning the mode of action of dihydrotachysterol. 

The experiments here reported are concerned chiefly with the influence of both dihydro- 
tachysterol and calciferol on calcium and phosphate serum levels and on the progressive excretory 
changes of these two ions following parathyroidectomy. 

It is concluded that the action of dihydrotachysterol in rats is restricted almost entirely to 


its ability to remove calcium and phosphate from bone. . 
Jacossen, Buffalo 


Diseases of Genitourinary Tract 


INTERSTITIAL-CELL TUMORS OF THE TESTIS IN CHILDREN. FRANK A. Pomer, Ricnarp E 
Stices, and James H. Granam, New England J. Med. 25@:233 (Feb. 11) 1954. 


Interstitial cell tumors of the testis in children of prepubertal age are rare. To date only 
15 cases are reported in the literature. The authors describe the interstitial cell, and the quantita 
tive fluctuations of this issue throughout life are explained briefly. 

The interstitial cells actively produce the male hormone, testosterone, from boyhood to late 
middle life, and hence are responsible for the characteristics of masculine sexuality. The 17- 
ketosteroids, urinary metabolites of androgen, are present in the urine of both normal males 
and females, originating in the testicular secretion chiefly, but derived in part from the adrenal 
cortex. Urinary androgenic steroid assays and partition may therefore be used as indicators 
of interstitial cell activity; but the fact that the interstitial cell also produces estrogen (and is 
the main source of estrogen in the male) makes urinary estrogen determination a more accurate 
and reliable indicator of interstitial cell function. 

Interstitial cell tumors of the testis are usually benign, but occasionally metastasis has been 
reported. This may occur long after the removal of a tumor considered initially to be benign; 
hence a long follow-up is indicated. 

Signs of precocious puberty consistently develop in children, and this state must be differentiated 
from that caused by other conditions, e. g., adrenocortical tumors, intracranial lesions, and 
certain familial endocrine disorders. The diagnosis of interstitial cell tumor is usually made 
through the palpation of a tumor in the testis in association with uncomplicated sexual precocity. 
All the cases reported have been treated by orchidectomy, and varying degrees of regression 
of the secondary sexual characteristics have been noted 

The pathology of these tumors is described and one case report given in detail. 


WHEELOCK, Denver 


Inpucep Renat Hypercutoremic Aciposts. S. Israecs, G. E. Detory, and Betn Gourtey, 
Pediatrics 13:64 (Jan.) 1954 


An infant without previous renal disease was given a carbonic anhydrase inhibitor (No. 6063). 


Following administration of the drug the serum alkali reserve fell, the serum chloride rose, and 
the urine became less acid. The “total carbon dioxide” excreted in the urine was also increased 


after administration of the inhibitor. From tHe Autuors’ SUMMARY 


POTENTIAL VALUE OF SULFAGUANIDINE IN Urotocy. J. W. INncatts Jr. Science 119:191 
(Feb. 5) 1954. 

The author calls attention to the fact that sulfaguanidine, although poorly absorbed from the 
gut, is rapidly excreted in the urine. His data indicate that a urinary concentration of 100 to 
200 mg. per 100 cc. is achieved after oral doses of 3 to 4 gm. in adults. No data are offered 
as to the bacteriostatic effect to be anticipated from these amounts for the common urologic 


pathogens. Fornes, Rochester, N. Y. 
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TREATMENT OF NoctruRNAL ENURESIS WITH METHANTHELINE Bromipe. JorGeE PALMA EcCKART, 
Rey. chil. pediat. 25:26 (Jan.) 1954. 


Six children, from 4 to 6 years of age, with nocturnal enuresis were treated with Banthine. 


All the patients showed a rapid and satisfactory response. With one exception the drug was 


fairly well tolerated. 


From THE AUTHOR'S SUMMARY. 


TuHerary oF Neparotic SynproME 1x Cuitpnoop, E. Lorenz, Wien. klin. Wehnschr. 66: 
(Jan. 29) 1954 


Remarkable similarities in the effect of thiosemicarbazone (Conteben) with that of cortisone 
or ACTH in cases of acute polyarthritis prompted the use of this drug in the treatment of 


nine children, of whom four had primary nephrosis and three secondary nephrosis. One patient 


had amyloid nephrosis and one a mixed glomerular and tubular nephropathy. The drug is 


given by mouth in a dose of 1 to 3 mg. per kilogram of body weight daily. It seemed more 


advantageous to give the drug for 10- to 14-day periods. The diuretic effect is noted perhaps 
more promptly than with ACTH. In the further course the results of ACTH, cortisone, and 
thiosemicarbazone were about equal regarding the disappearance of edema. The dysproteinemia 


becomes normal later with all three drugs. Of the nine children, two were apparently cured. 


They had no more edema, and the protein picture of the serum was normal. With all three 


= 


drugs the correction of the serum proteins takes more time to cure than does the edema. Two 


patients did not return for check; they probably did well. One patient with primary nephrosis 


died. It may be that recurrences are less frequent with thiosemicarbazone than with ACTH. 


The mechanism of the action of thiosemicarbazone is discussed. 


Amperc, Rochester, Minn. 


Diseases of Ductless Glands; Endocrinology 


On THE THERAPEUTIC VALUE oF ACTH anp Cortisone In EXPERIMENTAL Burns. W. H. A 
Scuortier, Endocrinology 57:445-449 (Oct.) 1955. 


Medication with adrenocorticotropic hormone and cortisone has been recommended for a 
great variety of pathological conditions, including severe burns, where even the exclusive use 


of such drugs has been advocated. However, a critical survey of the clinical reports on which 


these claims are based reveals that in most of the cases hitherto described either the severity 


of the thermal injury was not convincingly established by the usual criteria of hypotension, 


hemoconcentration, and reduction of urinary output or the concomitant application of other 


treatments, as, for instance, infusion of large volumes of plasma, confounded the issue. To test 


the value of such therapy under controlled experimental conditions the following experiments 


were carried out. 


Mice were scalded in hot water and afterwards treated with ACTH, cortisone or a mixture 
oi both hormones in doses ranging from 0.5 to 25.0 mg/kg. In a total of 600 animals including 


controls, no beneficial effect of hormone therapy was observed. Under the conditions of the 


experiment, cortisone proved to be contraindicated for the treatment of burns because it sig- 


nificantly enhanced mortality. 


Jacossen, Buffalo. 


HISTOLOGICAL OBSERVATIONS IN THE ZONA GLOMERULOSA OF THE RAT ADRENAL CORTEX 
FOLLOWING ADMINISTRATION OF CORTICOTROPIN PREPARATIONS. BERNARD C. WEXLER and 
Artur P. Rinrret, Endocrinology 57:608-620 (Nov.) 1955. 


The zona glomerulosa of the adrenal gland of the hypophysectomized rat maintains its mor- 
phological integrity and a readily demonstrable lipid content, while the zonae fasciculata and 


reticularis atrophy. These observations have suggested that the zona glomerulosa of the rat 


adrenal cortex if independent of the pituitary gland. The experiments reported were designed ie 

to test a hypothesis based on observations incidental to earlier experimentation, i. ¢., lipid -. 
mobility in the zona glomerulosa of the rat is subject, in part at least, to pituitary control. d 
The results demonstrate an action by material of pituitary origin on the zona glomerulosa ; 

» rat nal c 
of the rat adrenal cortex. Jacorsen, Buffalo. 7 
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DEVELOPMENT OF GorTeRS IN CreTINS WitHOUT IopINE Dericiency: HypoTHyROIDISM 
Dve To APPARENT INABILITY OF THE THYROID GLAND TO SYNTHESIZE HORMONE. LAWSON 


Wikins, Georce W. Clayton, and Morcan Berturonc, Pediatrics 13:235 (March) 1954. 
The authors have reported a series of four cases of congenital cretinism in which the thyroid 
gland was present and capable of taking up iodine. The patient lived in regions where there 
is an abundance of iodine, and there is no history of the intake of excessive goitrogens. In the 
two younger patients, the thyroid gland was not enlarged. The two older children, however, 
developed goiters at the respective ages of 6 years and 8% years. The goiter of the oldest 
child showed generalized hyperplasia of a high degree and, in addition, contained encapsulated 
nodules resembling adenomas or carcinomas. The case was similar to those cases described 
: by Stanbury and by others. 

7 There is a strong tendency for this type of hypothyroidism to be familial. It is probably due 
to an inborn defect in the ability of the thyroid gland to convert inorganic iodine into thyroid 
hormone. The precise step at which the path of synthesis is defective is not known, and all 
cases may not be the same. In early life, the gland may not be enlarged. If the hypothyroidism is 
not adequately treated, a goiter with hyperplastic and neoplastic changes is prone to develop 
later, probably because of the compensatory secretion of large amounts of pituitary thyrotropin. 
In spite of the histologic appearance of carcinoma, malignant spread has not been reported. Nor 

has exophthalmos been observed. 
This type of hypothyroidism was described by Osler in 1897 and should be recognized as 


3 
‘ distinct from sporadic athyrotic cretinism or endemic (iodine-deficient) cretinism. Although 
comparatively uncommon, its incidence may be higher than suspected. In the absence of goiter, 
the diagnosis can be made only by the study of the uptake of 1'%!. The importance of adequate 
and continuous treatment with thyroid substance in the prevention of goiter is obvious. 
From THE AuTHORS’ SUMMARY 
Earty DIaGNosis AND Earty THERAPY IN CONGENITAL CRETINISM. Y. AKERREN, Arch. Dis 
; Childhood 30:254 (June) 1955. 
& There is an obvious coincidence between congenital cretinism and icterus neonatorum of 
= excessive duration. In babies with congenital cretinism who come under observation before 
the age of 3 months, icterus seems to be very frequent 
The knowledge of this syndrome must be assumed to be of practical importance for the early 
‘ss diagnosis of congenital cretinism. In cases of icterus neonatorum of excessive duration careful 
F observation and examination must be performed until the diagnosis can either be made or excluded 
: In cases of severe congenital cretinism, early treatment, i. e., beginning before the approximate 


age of 5 months, gives a much greater chance of obtaining a favorable mental prognosis than 
if the treatment is started later. 

As an early diagnosis of congenital cretinism is a reason for early adequate therapy, the 
knowledge of the congenital cretinism-icterus-neonatorum syndrome is of value from the thera- 


ic and prognostic poi f view , . 
peutic and prognostic points of view Ketty, Milwaukee. 


RICKETS WITH ALKALINE PHospHATASE Dericiency: AN OsteorLastic DyspLasta. BERNARD 
SCHLESINGER, LupDER, and Martin Boptan, Arch. Dis. Childhood 30:265 (June) 
3 1955. 


7 Three cases of a rare bone disorder are described in which calcification is defective. This 
has been proved to be associated with deficient production of alkaline phosphatase. It is sug- 
gested that the primary fault may be in osteoblast formation and that it would not be un- 
reasonable to call this condition osteoblastic dysostosis. One of the main factors in the diag- 
4 nosis is the discovery of hypophosphatasemia, but hypercalcemia is also present and may result in 


* renal damage and nitrogen retention. This can prove fatal, but in less severe cases recovery 
is 

< can be expected and calcification of the affected bones ultimately takes place. 


Ketty, Milwaukee. 


Drasetes Metuitus IN An Inrant Acep Tuirty-Nrne Days. B. Ganns, Proc. Roy. Soc. 
Med. 47:132 (Feb.) 1954. 
Diabetes occurring in a 39-day-old infant is described and treatment outlined. 


McGutean, Evanston, III. 
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THERAPY OF CorTICO-ADRENAL-GENITAL SYNDROME OF THE Appison Type. E. ScHWaArz-TIENE, 
Ann. itali. pediat. 7:179 (Aug.) 1954. 


Pathogenesis and symptoms of the adrenal-genital syndrome with Addison-like clinical 
picture are discussed. The hormonal treatment of this singular endocrine syndrome of the infant 
is described. 
é i From THE AUTHOR'S SUMMARY. 
LonG-ActiInG INSULINS IN MELLITUS oF CHILDREN. H. Spress, Deutsche med. Wechnschr. 80: 

1170-1172 (Aug. 19) 1955. 

Insulin “Lente” and “Long” have been used in the treatment of 21 children 5-13 years of 
age with diabetes mellitus. The diet contained 1-3 gm. of protein, 1-2 gm. of fat, and 4-7 gm. of 
carbohydrates per kilogram per day, according to age. Some local reactions at the site of injec- 
tion have to be reckoned with. The treatment with long-acting insulin should be preceded with 


short-acting insulin. . 
— AmBERG, Rochester, Minn. 


PsEUDOPUBERTAS PRAEcOX. C. Hoort, J. BEKAERT, and A. BLANCQUAERT, Maandschr. kinder- 

geneesk. 22:127 (April) 1954. 

For more than one month an ointment containing diethylstilbestrol was regularly applied to 
the vulva of a 6-year-old girl. Shortly after the beginning of this “treatment,” swelling of the 
breasts and pigmentation of the nipple were observed. 

The treatment was stopped when vaginal bleeding occurred. 

Normal quantities of gonadotropins, 17-ketosteroids, and 1l-oxysteroids were found in the 
urine. There was an increased excretion of estrogen, which decreased in the following weeks 
(less than 10 units per 24 hours after one month). 

No further hemorrhage occurred, and the glandular tissue of the mammae regressed. 

The cause of this pseudopubertas praecox might have been determined with certainty if the 
diethylstilbestrol and the glucuronide content of the urine had been estimated. 


From THE AUTHORS’ SUMMARY. 


EpIrHELIOMA oF UNpescENDED THyMus IN a Cuitp. W. P. Prexey, A. M. A. Arch. Oto- 
laryng. 59:237 (Feb.) 1954. 
A case of the epithelial type of thymoma in an 11-year-old Negro girl is presented. 


KimBatt, Evanston, 


Some Enpocrine Factors IN THE Potyuric Action or Renin. H. Croxatro, L. Barnari, 
L. Camazon, and V. Parra, Endocrinology 54:239 (March) 1954. 


It has been shown that the injection of renin produces polyuria in rabbits and in rats. The 
polyuric effect of renin is abolished by adrenalectomy. Whether the adrenal factor involved 
in the action of renin arose from the cortex or from the medulla and whether or not it involved 
interaction with either the anterior or posterior pituitaries are questions left unanswered by 
past work. The present experiments were designed to provide such answers. 

The results indicate that the polyuric action of renin is not due to a direct or indirect 
stimulation of the adrenal cortex; nor can the phenomenon be attributed to a temporary inhibition 
of the neurohypophysis, by decreasing antidiuretic hormone production. The adrenocortical 
hormones are, however, indispensable for the diuretic effect mentioned above. The essential 
and conditioning role of these hormones in the diuretic action of renin could be due to their 
reaction on the metabolism of Cl and Na, for the intensity of the diuretic effects of renin are 


markedly influenced by the ingestion of NaCl. Jacossen, Buffalo. 


Stupres IN SpeRM HorMoNnES: DEMONSTRATION OF EstROGENIC Activity. C. A. SCHAFFEN- 


puRG and E. Perry McCutracn, with the assistance of D. C. Tween, Endocrinology 
54:296 (March) 1954. 


The mechanism by which the testes exert a regulatory influence on the anterior pituitary 
is still an obscure physiologic phenomenon. While large doses of testosterone may depress the 
pituitary gonadotropins, it is now generally agreed that physiologic quantities of this hormone do 
not inhibit the secretion of gonadotropin to a significant extent. This would indicate that either 
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there are other testicular hormones capable of inhibiting gonadotropins or that some other 
mechanism of pituitary control is involved. 

In the experiments here reported estrogenic activity has been demonstrated in extracts 
prepared from bull sperm, which caused vaginal cornification and an increase in uterine weight 
in the spayed adult albino rat. The presence of estrogens in sperm, which may be considered 
a part of the testicular tubular epithelium, may explain some hitherto obscure phenomena in 
the control of the anterior pituitary by the testes. a. 

Jacossen, Buffalo. 


CoMPARISON OF EFFECTS OF GONADECTOMY ON SPONTANEOUS Activity oF WILD AND DomestI- 
caTeD Norway Rats. Curt P. Ricuter and E. H. Ustenuutnu, Endocrinology §4:311 
(March) 1954. 

Gonadectomy greatly reduced the spontaneous activity of domesticated Norway rats but had 
little effect on the activity of wild Norways. 

In explanation of the differences of the effects of gonadectomy in the two strains, it was 
suggested that the running activity of the wild rats is maintained largely by adrenal secretions, 
whereas the activity of domesticated rats is maintained largely by gonadal secretions. The 
results indicate that during the process of domestication of the Norway rat the gonads may 
have assumed the control of functions that are predominantly controlled by the adrenal in the 


wild state. Jacossen, Buffalo. 


MAINTENANCE OF BLoop FOLLOWING AscorBic AcID TREATMENT 
Hanees Baccuus, Endocrinology 54:402 (April) 1954. 


It has been demonstrated that the eosinopenic and lymphopenic actions of exogenous and 
endogenous adrenocortical hormones are prolonged by ascorbic acid treatment. These data 
were interpreted as indicating that ascorbic acid in some manner maintains the circulating levels 
of these hormones. It was observed, also that simultaneous ascorbic acid treatment to adrenal- 
ectomized female rats receiving cortisone prevented the usual rise in the urinary 17-ketosteroids 
and permitted a significant increase in the corticosteroid excretion. These data were also 
supported by in vitro studies on liver slices, which indicated that ascorbic acid depresses the 
metabolism of cortical hormones. 

This paper reports data on the effect of simultaneous ascorbic acid treatment on the circulating 
levels of 17-hydroxycorticosteroids in adrenalectomized rats injected with cortisone acetate. 

It is suggested that ascorbate may depress the metabolism of cortical hormones. 


Jacossen, Buffalo. 


Cutaneous Diseases; Allergy 


Orrice MANAGEMENT OF ALLERGIC CHILDREN. Morton ZaAtt, California Med. 82:322 (April) 

1955. 

There is a high incidence of allergic disease in average pediatric practice. Proper diagnosis 
and treatment can and should be carried out by a higher percentage of practitioners. A thorough 
history is the most reliable diagnostic method. Skin testing is quite often a very necessary 
diagnostic tool. Following testing, desensitization may be necessary. The technical details of 
these procedures should be common medical knowledge. Where desensitization is necessary 
and is properly carried out, the results are definitely better than with mere symptomatic 


management. Pryor, Redwood City, Calif. 


Diseases of Muscles, Bones, Joints, and Lymph Nodes 


ProtRupED LUMBAR INTERVERTERRAL Disks 1N CHILDREN. J. HuGH Wess, H. J. Svien, and 


R. L. J. Kennepy, J. A. M. A. 154:1153 (April 3) 1954. 


Only 5 of approximately 6500 patients who were operated on for protruded lumbar inter- 


vertebral disks were in children. Although rare in childhood, the occurrence of low backache 


and sciatic pain should suggest a ruptured disk. Myelography and removal of the lesion should 


be tried if conservative therapy has failed. ee 
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MyasTHENIA Gravis IN Earty Donacp Macrae, Pediatrics 13:511 (June) 1954. 


Four cases of myasthenia gravis in early childhood are reported. One case is congenital, and the 
infant exhibited no fetal movement, suggesting that the myasthenia had an intrauterine onset. 
The relationship of myasthenia to the coexisting maternal hyperthyroidism in the first case 
reported is considered in view of an apparent relationship in adults. That other “toxic” states 
may play a part is possible. 

One of the children had a sister and possibly other siblings affected with myasthenia gravis. 
From the published accounts, it appears that a familial incidence of myasthenia is considerably 
higher in childhood. It is, however, concluded that this does not represent a genetic factor— 
rather that unknown environmental factors are operative 

Two children showed severe exacerbations during intercurrent infections—one being in 
complete remission between infections. The manner in which an infection results in an exacerba- 
tion is not clear 

The myasthenic-like state affecting the children of myasthenic mothers is discussed in relation 
to myasthenia. It is concluded from the evidence at present available that the defect in myo 
neural transmission in myasthenia gravis is the effect of a circulating substance whose nature, 
source, and mode of action remains obscure but appears to be continuously or intermittently 
secreted 

While myasthenia gravis is a rare disorder, it is becoming increasingly apparent that the 
incidence in early childhood is considerably higher than previously suspected. Some of the 


factors causing difficulty in diagnosis are discussed. From THE Autuor’s SUMMARY 


Concenirat Coxa Vara: OsSTEOCHONDRODYSPLASIA OF THE FEMORAL Neck. J. M. CLARK 
and G. M. Jacogson, Radiology 63:59 (July) 1954. 


Congenital coxa vara of the hip is caused by osteochondrodysplasia of the femoral neck. 
A painless limp is the earliest symptom (4 to 12 years). Later there is shortening of the leg, 
with limitations of abduction and rotation. When the patient stands on the affected limb and 
lifts the opposite foot, the unaffected hip descends instead of rising. The diagnosis is dependent 
upon roentgenograms, which show the coxa vara deformity, shortening of the femoral neck, and 
often bony sclerosis. Subtrochanteric wedge osteotomy tends to prevent the shearing stress on 
the cartilaginous neck by overcorrecting the coxa vara deformity. This operation is the authors’ 
choice of treatment. After this form of treatment, almost ail cases have gone on to osseous union. 


Anspacn, Riverside, IIl. 


Nonracuitic Bow1nG oF THE Tr1BiA. RopertT STEMPFEL, South. M. J. 47:200 (March) 1954. 


Twenty-four cases of nonrachitic bowing of the tibiae are reported. Equal division by sex 
was noted. None of the patients had any rachitic stigmata, though not all of them had deter- 
minations of calcium, phosphorus, or phosphatase content of the blood. Four had had apparently 
inadequate vitamin D intake. All were in a good state of nutrition. Onset of bowing was noted 
when infants were 6 to 12 months of age. The condition must be distinguished from rachitic 
bowing and osteochondritis deformans tibiae (Blount’s Disease). Twelve cases were followed 
throughout the course of the disease. All of the infants showed complete regression without 


treatment. Locan, Rochester, Minn. 


CHONDROMYxXoOID Frsroma. RicHarp N. WRENN and G. Situ, South. M. J. 47:848 
(Sept.) 1954. 

This report of 5 cases brings the total of cases of this tumor reported in the literature to 13. 
The lesion occurs in older children and young adults more frequently than in older persons. 
It usually involves bones of the lower extremities. The course of the patients strongly suggests 
that such lesions are benign. Grossly the lesions are firm, uniformly resilient, and rubbery and 
can be easily separated from surrounding bone. Microscopically, they are found to consist of 
multipolar and spindle cells loosely embedded in a myxoid matrix. It is important that chondro- 
myxoid fibroma not be confused with chondrosarcoma so that radical operative procedures can 


be avoided when the benign lesion is encountered. Sanam Bethsstes, Bien 
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EPIpERMOLYSIS BuLLOsA IN THE NEwsorN. IAN C. Lewis, E-unep M. SteveN, and James W. 
Farguuakr, Arch. Dis. Childhood 30:277 (June) 1955. 
Six cases are recorded of epidermolysis bullosa in infants. Three of them were the rare 
recessive form known as Herlitz disease; the other three were the dominant dystrophic variety. 
The etiology, pathology, clinical features, and methods of treatment of the disease are dis- 
cussed, and a table is given of the points for differential diagnosis of bullous eruptions in the 
newborn. 
All cases of the Herlitz type and one of the others died. No abnormality of skin structure 
was found in the two cases of Herlitz disease which were examined after death. 


Ketty, Milwaukee 


FOREARM Fractures IN CuHiL_pHoop. W. J. S. Mervin, Canad. M. A. J. 70:263 (March) 1954. 
The commonest forearm fractures in childhood are of the rotational type. In most cases 
rotation in the opposite direction will produce accurate reductions. 


McGuican, Evanston, 


AcuTE OSTEOMYELITIS AND SUPPURATIVE ARTHRITIS OF INFANTs. I. S. DE Wet, South African 

M. J. 28:81 (Jan. 30) 1954. 

The author describes five cases of acute osteomyelitis and suppurative arthritis in infants. 
He considers this to be a separate entity because of the deceptively mild systemic effect and 
rapid local destruction as opposed to the usual course in older patients. 

McGuican, Evanston, III 


Mickman’s Disease. G. Caupeppu and P. Ravasio, Ann. ital. pediat. 7:129 (April) 1954. 


The authors report Milkman’s disease in two sisters and take it as a starting point for dis 
cussing the nosologic picture of the morbid form and for interpreting, after a careful examina- 
tion of the literature, its etiopathogenetic factors, which, in their opinion, justify the viewpoint 
shared by other authors, that Milkman’s syndrome is a form of osteopathy 


From THE AUTHORS’ SUMMARY. 


OSTEOCHONDRODYSTROPHY AND GrowTH. L. Martonr and C. MontaANne.tt, Clin. pediat. 36:349 
(May) 1954. 

A 7-year-old boy, with a negative family history, was found to have a bilateral hip disloca- 
tion with restricted abduction, some shortening of the arms and legs (6 cm.) from normal, and 
a generalized loose-jointedness and to be easily fatigued on walking. X-ray examination revealed 
an abnormal development of both the diaphyses and the epiphyses. A diagnosis was made of 
a mild case of Morquio’s disease without the familial characteristics, although the appearance 
of the child suggested a chondroplastic dwarfism. Besten. 


CRANIOSTENOSIS. RoMAN ARANA INicuEz, Maria A. PeLturro, ALFREDO 
U. Ramon Guerra and Leanpro Ropricuez MARTINICORENA, Arch. pediat. Uruguay 
25:461 (July) 1954. 

A review of the etiopathogenesis, pathological anatomy, symptomatology, and treatment of 
craniostenosis is made. A lineal craniectomy was done in four patients, using the technique of 


Ingrahm and Matson. From THE AuTHORS’ SUMMARY. 


B1iopHysEAL StupIES ON Bone Tissue: III. Osteopetrosts (MARBLE BONE Disease). B. 
Encreitpt, A. EncstrOm, and R. ZetrerstrOm, Acta paediat. 43:152 (March) 1954. 


In two cases of osteopetrosis the bone tissue has been studied by biophysical methods. The 
ultrastructure has been studied with x-ray diffraction and the distribution of mineral salts with 
microradiography ; the molecular structure is the same as in normal bone. The distribution of 
the mineral salts is quite different from normal bones but shows characteristic patterns. The 
arrangement of collagen has been investigated in polarized light, the arrangement being quite 
irregular, a fact which seems to give a satisfactory explanation for the fragility of the bones. 
The cause of the diseases is to be found in some functional anomaly of the bone-forming cells. 


From THE AutTHorRS’ SUMMARY. 
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Miscellaneous 


RADIATION THERAPY IN PeEptaTRics. F. Puittirps, Am. J. Roentgenol. 74:621 
(Oct.) 1955. 


This article discusses the problems encountered in evaluating the results of radiation therapy 
in children. Even though malignancy is third among the causes of death in children, it is never- 
theless an uncommon disease, and statistical analyses of results with therapy are difficult to 
obtain. 

There is an excellent discussion of the changing concepts of etiology and pathogenesis of 
tumors in children, and the tumor-host relationship is well illustrated by a number of examples 

Personal evaluation of radiosensitivity of normal and malignant tissue and effective tumor 
dose led to the conclusion that these factors were not directly related to the age of the patient. 

The late effects of radiotherapy on growth and development are still largely unknown, and 
the necessity of particular care in treating nonmalignant lesions is again stressed. 


ALTMAN, Miami, Fla. 


INTRAMUSCULAR TERRAMYCIN: LABORATORY AND CLINICAL Stupies IN CHILDREN. CHARLES 
O'REGAN and Sic6munp ScHWwarzer, J. Pediat. 44:172 (Feb.) 1954. 


The authors gave intramuscular Terramycin to 45 children. Twenty per cent had some local 
irritation. The authors suggest that this might be avoided if the injections are given deeply 
into the gluteal muscles at 24-hour intervals, alternating the buttocks; the concentration should 
be 100 mg. per cubic centimeter. Many infants and young children tolerated the drug very well. 

An intramuscular dose of 6 mg. per kilogram gives blood levels equal to a single oral dose of 
22 or 33 mg. per kilogram. Higher levels can be obtained by increasing the intramuscular 
dose to 50 mg. per kilogram. Therapeutic levels can be obtained within 15 minutes after intra- 
muscular administration, which indicates that intravenous therapy is not essential. No matter what 
the route of administration, Terramycin does not diffuse well to the cerebral spinal fluid. 

The authors suggest that to inhibit Streptococcus pyogenes Group A, hemolytic Staphylococcus 
aureus, Hemophilus influenzae, and Neisseria gonorrhoeae, Terramycin, 6-12 mg. per kilogram 
for 24 hours, should be adequate. Urinary tract infections caused by Gram-negative Escherichia 
coli and Proteus vulgaris require a dose of 25 mg. per kilogram for 24 hours or more. 

Since Terramycin is only bacteriostatic in lower concentrations, the authors recommend that 
the drug should be given in high concentrations at 12-hour intervals in order to produce a 
bactericidal effect in severely ill patients. Macoonatp, Pittsburgh. 


METHEMOGLOBINEMIA DUE TO THE ACUTE POISONING OF A CHILD By ANILINE. G. ACETO 
and S. Lit Mout, Clin. pediat. 36:243 (April) 1954. 


A 10-year-old girl had applied a black liquid dye (containing aniline) to her cloth shoes, 
daubing her fingers in the process; she then put on her shoes, omitting stockings, and went to 
school. In about a half hour she complained of weakness and headache and was observed to 
be cyanotic and to have a rapid pulse; she was brought to the hospital. Spectrophotometric 
examination revealed about 3.30 gm. of methemoglobin per 100 cc. of blood. Treatment consisted 
of a clysis of 100 cc. 5% glucose containing 0.5 gm. of ascorbic acid, followed by an I. V. 
injection of 50 mg. of methylene blue in physiological salt solution. Four hours later the color 
of the child’s skin and mucous membranes was normal. Twelve hours later, a spectrophotometric 
determination showed 0.45 gm. of methemoglobin per 100 cc. of blood. 

Hiccrns, Boston. 


Tue DETERMINATION OF ISONIAZID IN THE SPINAL FLuIp By A BroLocicat Metuop. G. 

Cascio and R. Purpura, Minerva pediat. 6:101 (Feb. 15) 1954. 

In patients with tuberculous meningitis, the speed of the passage of isoniazid administered 
orally or intramuscularly into the spinal fluid increases with the degree of meningeal inflamma- 
tion; the maximum concentration in the spinal fluid is usually reached in three hours. When the 
drug is given intraspinally, its concentration falls quite rapidly below the bacteriostatic level; 
it is therefore advisable to supplement intraspinal injections by oral administration. 

Hicerns, Boston. 
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PYRAMIDON (AMINOPYRINE) AND THE SUPRARENAL Cortex. B. FANtTwuzzi, Minerva pediat. 
6:333 (May 15) 1954. 


Observations with Pyramidon on rheumatic fever patients, rabbits, and rats indicate that the 
drug causes pharmacological reactions similar to those caused by ACTH; there is a fall in the 
eosinophile count, an increase in the blood level of ascorbic acid, and an increase in uric acid 
excretion and usually in the excretion of androgens. Pyramidon is excreted from the body very 

rapidly and never reaches a high level in the blood. a 

PREVENTION OF OTITIS MEDIA IN SCARLET FEVER. G. Munpy, Med. Klin. 50:399 (March 11) 
1955. 

Methenamine (Urotropin) was given to children in a 1.5% solution t. i. d. to prevent otitis 
media, which did not occur any more following this medication. The number of cases is as yet 
too small and the observation too short to permit for reaching conclusions. 


AMBERG, Rochester, Minn 
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“Prompt healing without infection 


resulted in all traumatic lesions treated”* 


“. .. Furacin is an effective antibacterial drug 
which may be safely prescribed for a variety of 
conditions involving the external eye and lids.” 


@ rapid, effective antibacterial action against a 
wide variety of gram-negative and gram-positive 
organisms with unique lack of irritation 

@ does not inhibit phagocytosis or retard regenera- 
tion of the highly sensitive corneal epithelium 


e effective in the presence of pus and mucus 


@ indicated in external ophthalmic bacterial infec- 
tions including conjunctivitis, blepharitis, dac- 
ryocystitis, keratitis, hordeolum, lid abscesses and 
for the prevention of post-operative infections 


For infections of the nose and ear: 
FURACIN nasal topically effective antibacte- 


rial in rhinitis, nasopharyngitis and sinusitis: available in 15 cc. 
dropper bottles, providing Furacin (brand of nitrofurazone) 
0.02% in an isotonic, buffered solution as: FuRACIN Nasal WITH 
EPHEDRINE (with ephedrine* HCl 1%); Furactn Nasal 
NEO-SYNEPHRINEt (with phenylephrine * HCI 0.25% ). 


FURACIN Car SOLUTION promp: antibac- 
terial and deodorizing action in otitis. 

Furactn Ear Sovution contains Furacin (brand of nitrofura- 
zone) 0.2% in hygroscopic, water-soluble, polyethylene glycol. 
Dropper bottle of 15 cc. 


TRADEMARK WINTHROP-STEARNS, INC., BRAND OF PHENYLEPHRINE. 
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FURACIN 
ophthalmic 


Furactn OpntHatmic Liguip (sterile) contains 
Furacin (brand of nitrofurazone) 0.02% dissolved 
in an isotonic aqueous solution. Dropper bottle of 
15 cc. Furactn OINTMENT contains 
Furacin (brand of nitrofurazone) 1% in a petro- 
latum base. 3.5 Gm. tube. 
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THUMBSUCKING 


3 since infancy caused this 4 year old's malocclusion. 
: THUM broke the habit and teeth returned 
a UJ M to normal position in 9 months. 
TRADE MARK THUM DISCOURAGES NAIL BITING TOO 
* GET THUM AT YOUR DRUGGIST OR SURGICAL DEALER. 


PRESCRIBED BY PHYSICIANS FOR OVER 20 YEARS. 


Pioneers 
Manufacturing 
of 
Panc Cann Invalid Walkers” 


To Buy Invalex Sickroom and 
Invalid Equipment 
Produces a Satisfied User 


GET UP -- STAY UP 


| NOT enteric coated 6 sa 

An accepted clinically effec- “ a ° 

tive* preparation in the treat- 2 

ment of disorders due to nO rr) 

2 VU io] 

pancreatic insufficiency. lnvalex. Folding Walker m 

*Shwachman, H., Children’s Hospitol, Boston; The Child in Health (2 Sizes - Jr. and Adult) 


ond Disease, Grulee ond Eley, 2nd Edit 
Butler, A, Harvard Medical School, private communication 

Royce, S., Los Angeles Hospital, private communication 
Clay, A., Frank, W., Studies on the Therapy, 
of Pancreatic Insuff . 26: 169, 1954 
Everson, T.C., M1, ond Ivy, A Bullenn 
of Amer. College of Surgeons, January, 1950 


Gibbs, G. E., Bradley, J. E., and Minor, J. V., Diagnosis 
and Treatment of Cystic Fibrosis of the Poncreas 
JAMA. 145; 1187 (1951) 


Write for Literature 
VioBin corroration 
MONTICELLO, ILLINOIS 


GOES ANYWHERE 
See Your Local Dealer or Write Us for Details 
INVALEX 


741 We Seventeenth St. Long Beach 13. Caldorma 


| "Sick Room Field 
VIOKASE 
| | 


New. « «and a Major Advance in Treatment of 
ASTHMA 


Fully effective nebulization with 


A nonbreakable plastic case, 
convenient for mother to 
carry in pocket, purse, or 
picnic basket, contains 
Medihaler Oral 
Adapter and medi- 
cation* (in leak- 
proof, spillproof 
vial). 


Insert valve of medication vial 
snugly into Adapter...Takes 
only a moment...Nothing to 
‘| pour...No complicated g 

to assemble. 


Simple and notably safe to ad- 
minister to children... Uniform 
dose every time ... True nebuli- 
zation...No choking liquid to 
run down pharynx. 


Only one or occasionally two 
applications abort most attacks. 
Each 10 cc. vial of Medihaler 
medications provides 200 inhala- 
tions. Most economical...No 


waste ... Foolproof. (05 


ANOTHER RIKER FIRST 


your favorite bronchodilator* 


UNIFORM DOSAGE 
SELF POWERED 
ECONOMICAL 


a) Unbreakable Adapter 


b) No Medication Loss from 
Spillage or Oxidation 


UNIFORM PARTICLE SIZE 
80% and 4 


* MEDIHALER-EPI™ 
0.5% solution of epinephrine 
US.P. 


* MEDIHALER-ISO™ 
0.25% solution of 
isoproterenol HC] U.S.P. 


follow this simple form of 


ak 


A NEW SERIES IN 


Titles in the new series 


® PARENTS’ PRIVILEGE 


for parents of young children 
of pre-school and early 
school age 


© A STORY ABOUT YOU 
for children in grades 4, 5, and 6 


© FINDING YOURSELF 


for boys and girls of 
epproximately junior high 
school age 


® LEARNING ABOUT LOVE 


for young people 
of both sexes (about 16 to 


20 years of age) e 


® FACTS AREN'T ENOUGH 


for adults who have any X52, 


responsibility for children 
or youth that may create 
@ need for an understanding 


of sex education 


Prices of quantity orders 
of any SINGLE title 


copy  .50 
10 copies 4.25 
25 copies 10.00 
50 copies 18.75 
100 copies 35.00 

250 copies 81.25 
500 copies 150.00 
Set of 5 titles, $2.25 


Distributed By 
Order Department 


AMERICAN MEDICAL ASSOCIATION 
535 N. Dearborn St. 
Chicago 10, IIl. 


ORDER BLANK 


Enclosed is $ (no stamps) for the following pamphlets): 
Title Quantity 
1. PARENTS’ PRIVILEGE 
2. A STORY ABOUT YOU 
3. FINDING YOURSELF 
4. LEARNING ABOUT LOVE 
5. FACTS AREN’T ENOUGH 
Complete set of five 


Please send pamphlet(s) to: 
(Please Print) 


Name 
Street 
City. 


Zone Stete 


=. 
CD 6-56 
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in Nutrition 


F. 0D consumed by the tween-ager, though 
satisfying hunger, may fall far short of sat- 
isfying nutrient needs for optimal growth." 
The diet “unbalanced” in nutrients is con- 
sidered as injurious as underfeeding. Such 
misfeeding, persisted in during the years 
when the growth impulse is strong, ulti- 
mately produces an adult body of inferior 
physique and vigor.’ 

Enriched Bread, repeatedly endorsed by 
nutrition authorities for its contribution to 
improved nutrition and health in America’s 
children,’ constitutes an important nutri- 
tional buttress for the tween-ager’s diet. 

Its protein—wheat flour protein supple- 


mented with milk and yeast proteins— 


AMERICAN BAKERS ASSOCIATION 
20 NORTH WACKER DRIVE © CHICAGO 6, ILLINOIS 


effectively promotes growth as well as tissue 
maintenance. Its B vitamins and iron 
(standardized at levels prescribed by gov- 
ernment regulations) help in assuring ade- 
quacy of these essentials in the diet. Its 
carbohydrate by “‘sparing”’ protein aids in 
protein utilization.’ 

Enriched bread—offering much nourish- 
ment at little cost—may well provide a 
higher percentage of the calories needed by 
the tween-ager.* 

. Martin, E. A.: Roberts’ Nutrition Work -. Children, Chicago, 
The University of Chicago Press, 1954, p. 
2. The Addition of Specific Nutrients to aan Public Health 

Reports 69:275 (Mar.) 1954. 

Kelly, H. T.: Lmpact of Modern Nutrition on Twentieth Century 

Morbidity, Pennsylvania M.J. 5#:481 (May) 1955. 


3. Cantarow, A., and Trumper, M.: Clinical Biochemistry, ed. 5, 
Philadelphia, W. B. Saunders Company, 1955, pp. 139, 140. 


4. Sherman, H. C.: Food Products, ed. 4, New York, The Macmillan 
Company, 1948, pp. 221, 222. 


| 


The nutritional statements made in this advertisement 

have been reviewed by the Council on Foods and Nutri 
tion of the American Medical Association and found com 
sistent with current authoritative medical opinion. 


Enriched Rread 


Borcherat 


MALT SOUP 
Extract* 


A gentle laxative modifier of milk. One or two table- 

spoonfuls in the day's formula—or in water for breast 

fed babies—produce a marked change in the stool. 
SAVES DOCTOR'S TIME, TOO! 

Fewer phone calls from anxious mothers. Malt Soup 


*Specially processed non-diastatic 
a malt extract neutralized with po- Extract is merely added to the formula. Prompt results. 
“eae tassium carbonate. In 8 oz. and 16 Easy for mother to prepare and administer. Does not 
oz. bottles. upset the baby. 
BORCHERDT MALT EXTRACT CO. 
217 N. Wolcott Ave. ° Chicago 12, Ill. 


and Literature 


GUIDE TO 
CURRENT PUBLICATIONS 


“A 


Quarterly 


Cumulative 
Index Medicus 


SUBSCRIPTION PRICE $25.00 PER YEAR 
CANADIAN AND FOREIGN $27.00 PER YEAR 


AMERICAN MEDICAL ASSOCIATION 
535 NORTH DEARBORN ° CHICAGO 10 


Divided into sections, one devoted to 

books and the other to periodical literature, 
the QUARTERLY CUMULATIVE 

INDEX MEDICUS contains a list of 
current publications alphabetized 

as to authors and subjects. The exact 
bibliographic reference is given under the 
author with titles in the original language, 
while titles under subjects are all in 

English. The index also includes a listing 
of journals, addresses and publishers. 


The QUARTERLY CUMULATIVE 
INDEX MEDICUS appears twice a year; 
volumes are cloth bound and cover 
periodicals for six months as indicated 

on the publication. These two volumes will 
be a convenient and inclusive reference 

for current medical literature. Invaluable 
for practitioners, specialists, teachers, 
editors, writers, investigators, 

students and libraries. 


WITH AUTHORS 
AND SUBJECTS... 


| 
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How to win’ friends 


Ay 


~ 
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The Aspirin that Tastes So Good. 
The Flavor Remains Stable down to the last tablet. 
15c Bottle of 24 tablets (24 grs. each). 
We will be pleased to send samples on request. 
THE BAYER COMPANY DIVISION oF Sterling Drug Inc. 1450 Broadway, New York 18, N. Y. 
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to h e | p yo u com bat “Iron deficiency anemia 


has a peak incidence 
between six months and 
two and one-half years...” 


iron deficiency 


j n j n f a n ts Smith and Rosello® found that the 
tacit peak incidence of iron deficiency in 
infants and children occurred 
between the ages of 6 and 24 months, 
when growth is most rapid. 
Sturgeon‘ reports that published data 
’ indicate iron deficiency in infants 
How Fer-In-Sol improved infants is common. Although consuming 
blood pictures normal diets, the majority of infants 
in the last half of the first year of 
life, and throughout the second 
year of life, “exist in relatively severe 
states of iron deficiency 
(30% or more depleted).’’* 


Hb. Gm. 
16 


Niccum, Jackson and Stearns' found 
that prophylactic administration 

of Fer-In-Sol in small daily doses 
“was sufficient to maintain 
hemoglobin values at a constant 
level throughout the latter half of 
infancy in all full term infants"... 
resulted in significantly higher 
hemoglobin values than did ferric 
ammonium citrate. 


14 


13 


FER-IN-SOL 


11 Fer-In-Sol® provides a pleasant way 
to supply ferrous sulfate—a well 

tolerated, well absorbed and 

10 efficiently utilized form of iron. 

The vehicle is acidulous to improve 

absorption and utilization. The good 

taste of the solution makes it 

Age in 5 10 15 20 25 30 35 40 45 50 readily acceptable to young children. 

weeks And tolerance is good. 


Chart adapted from Niccum, Jackson and Stearns: A.M.A. Am. J. Dis. Child. 68: S69, 1983. Only 0.3 ce. of Fer-In-Sol supplies 
7.5 mg. of iron—more than the 
Recommended Daily Allowance for 
children up to 4 years old. 
Fer-In-Sol is supplied in 15 ce. and 
economical 50 cc. bottles, with the 
new calibrated ‘Safti-Dropper’ 

of unbreakable plastic. 


Fer-In-Sol 


A 
n 86: 553, 1953. (2) Smith. C. H.: Bull 
Iron in a drop for infants and childre ay 


Mean hemoglobin determinations of infants on a predominantly 
milk diet receiving Fer-In-Sol. The Fer-In-Sol dose was 5 mg. 
of iron (0.2 ce.) per day at 3 months, increased to 10 mg. of iron 
(0.4 ce.) after 6 months of age.* 


eZ | SYMBOL OF SERVICE IN MEDICINE 
> MEAD JOHNSON & COMPANY, EVANSVILLE 21, INDIANA, U.S.A. 
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(3) Smith, N. J., and Rosello,S.: J. Clin. 
: Nutrition 1: 275, 1953. (4) Sturgeon, P.: 
Pedistrics 13: 107, 1954. 
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BRAND OF MECLIZINE HYDROCHLORIDE 


longest-acting motion-sickness remedy’ effective in low 
dosage... controls motion sensitivity symptoms in minutes... one dose usually 
prevents motion sickness for 24 hours. 

in recommended dosage Bonamine is notably free from 
side reactions... supplied as: BONAMINE TABLETS, scored, tasteless, 
25 mg... . BONAMINE CHEWING TABLETS, pleasantly mint flavored, 25 mg. 


*®Trademark 1. Report of Study by Army, Navy, Air Force Motion Sickness Team: J.A.M.A. 160:755 (March 3) 1956 


fi = 
prizer Laporatories, Division, Chas. Pfizer & Co., Inc., Brooklyn 6, N. Y. 
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To supply vitamins 
essential to development 
of normal bones, muscles, tissues, teeth, 
in milk dispersible form without the 
likelihood of producing allergic reactions: 


Drisdol and Drisdol with A are con- 
venient and pleasant to administer 
to infants and children. They diffuse 
completely in milk...do not impair 
its flavor...do not separate, float or 
adhere to bottle or glass...may be 
given in other liquid or solid foods. 
Since they are pure synthetic vitamins, 
they are not likely to produce allergic 
reactions. 


DRISDOL, bottles of 5, 10 and 50 cc. MTMETic. 
DRISDOL with Vitamin A, bottles of 10 and 50 cc. suc : DISPERSIBLE 


Units of synthetic vitamin Dz, 50,000 units 
vitamin A per grom (250 units vitamin D3 
and 1250 units vi 


WINTHROP LABORATORIES 
New York 18, N, Y. * Windsor, Ont. 


Drisdol, trademork reg. U.S. Pot. Off, 


: 
IN PROPYLENE GLYCOL 
10,000 units of synthetic vitamin D2 per Gram 
(250 units per drop) 
Odorless + Tasteless 
? 
j 


